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(54) Transmission equipment, network transmission system, and transmitting method 



(57) When transmission of a frame including desti- 
nation information (IP address) is relayed between a 
plurality of networks, route information corresponding to 
destination information included in a frame received 
from each network is selected in the route selecting sec- 



tion from route infomiation registered in a first route stor- 
ing section and a second route storing section, and the 
received frame is relayed and transmitted through the 
transfer path control section according to the route in- 
formation. 
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Description 

FIELD OF THE INVENTION 

The present invention relates to a transmission 
equipment for constructing a high speed and large ca- 
pacity backbone network by connecting a plurality of 
LANs (Local Area Networks) to each other, a network 
transmission system in which the transmission equip- 
ment Is applied, and a transmitting method for realizing 
relaying as a backbone with the transmission equip- 
ment. 

BACKGROUND OF THE INVENTION 

Fig. 31 is a block diagram showing a network trans- 
mission system in a general business organization. In 
the building shown in Fig. 31 . a LAN is constructed by 
using each of the floors from the first basement up to 
the third floor. Routers RT1 , RT2. and RT3 are installed 
on the third, second and first floors of the building re- 
spectively, and the routers RT1 . RT2. and RT3 are con- 
nected to the transmission equipment 100 for a router 
functioning as a backbone installed on the flrst base- 
ment. 

As for the system on each floor, a plurality of hubs 
HB1, ... HBi (i: natural number) is connected to the rout- 
er RT1. A plurality of hubs now shown herein are con- 
nected also to each of the other routers RT2. RT3. Ter- 
minals TL1, ... TLj Q: natural number) of a server or a 
work station are bundled with the hub HBI . while termi- 
nals PCI. ... PCk are bundled with the hub HB2. Also 
for the first floor or the second floor, a router, hubs, and 
terminals are connected like on the third floor. 

A tramsmission equipment 100 has a plurality of 
hubs or terminals connected thereto as devices slave 
thereto like the routers RTI . RT2. and RT3 on each floor, 
and also other transmission equipment are connected 
thereto. 

Next description is made, as an example of opera- 
tion, for a case where the terminal TL1 on the third floor 
transmits data to a terminal on the second floor in the 
network transmission system shown in Fig. 31. It is as- 
sumed therein that the used protocol is the TCP (Trans- 
mission Control Protocol)/IP (Internet Protocol) proto- 
col. 

Fig. 32 is a view schematically showing a format of 
a frame (also called packet) in the TCP/IP Protocol. The 
frame comprises, as shown in Fig. 32. from the head to 
the end. a start flag indicating start of the frame, an MAC 
header defining destination MAC (Media Access Con- 
trol) address, a transmitting MAC address, or others, a 
type value defining a protocol type, an IP header defin- 
ing a destination IP address, a transmitting IP address 
or others, data, a frame check sequence (FCS) such as 
a check sum, and an end flag indicating an end of the 
frame. 

Herein an MAC address and an IP address of the 



terminal TL1 at the transmitting site are MAC A and I PA 
respectively and also an MAC address and an IP ad- 
dress at the receiver's site are MACB and IPB respec- 
tively. Further it is assumed herein that MAC addresses 

s of the router RTI, transmission equipment 100, and 
router RT2 are MACC, MACD, and MACE, respectively. 

At first the terminal TL1 prepares a frame according 
to the format shown in Fig. 32. Then, in the MAC header, 
an MAC address (MACC) of the router RTI passed first 

10 when transmitting to a terminal as a destination for 
transmission is defined together with an MAC address 
(MACA) of the MAC header as a destination MAC ad- 
dress. Also in the IP header, an IP address (IPB) of a 
receiving terminal is defined together with an IP address 

IS (IPA) of the IP header. 

When a frame is sent on a network from the terminal 
TL1 . at first . the frame is received by the router RTI . 
This router RT1 extracts the IP header as well as the 
MAC header from the received frame. Further when the 

20 router RTI confirms from the IP header that the trans- 
mitter is the terminal TL1 (IPA) and a receiver is a ter- 
minal having the IP address of IPB. the router RTI re- 
writes the next MAC address for the MAC header to 
MACD for the transmission equipment 100. Thus the 

2$ router RTI transfers the frame with updated MAC head- 
er to the trsmsmission equipment 100 as a backbone. 

An operation for rewriting the MAC header is also 
executed in the subsequent transmissbn equipment 
100 and router RT2. Namely, in the transmission equip- 

30 ment 100, the MAC address is rewritten from MACD to 
MACE, and in the router RT2 the MAC address is re- 
written from MACE to MACB. As described above, in 
data transmission through a router, the MAC header is 
updated each time the data passes through a router. 

35 In this networic transmission system, as a large vol- 
ume of traffic (volume of communication) is concentrat- 
ed to the transmission equipment 100 from each floor, 
so that it is necessary to select a transmission equip- 
ment having a targe capacity and a high processing 

40 speed. 

As a large capacity transmission equipment in 
which a plurality of routers are connected to each other, 
in addition to the transmission equipment 100 (router) 
described above, a combination of a switching hub and 

^ a router or a combination of an ATM (Asynchronous 
Transfer Mode) switch and a router can be enumerated. 
Fig. 33 is a block diagram schematically showing a 
transmission equipment comprising a combination of a 
switching hub and a router, and Fig. 34 is a block dia- 
gram schematically showing a transmission equipment 
comprising a combination of an ATM switch and a router. 

The transmission equipment 200 shown in Fig. 33 
has the configuration in which a router 201 and a switch- 
ing hub 202 are connected to each other. The switching 

55 hub 202 executes bridging between transfer paths a. b. 
and c or between transfer paths d, e, and f, and also 
executes switching between the transfer paths a. b. c 
and transfer paths d, e, f . Namely, the switching hub 202 



3 

relays a layer 2 in the OSI (Open Systems Interconnec- 
tion) layer. Namely, the switching hub 202 transmissive- 
ty relays a frame flowing through a LAN by selecting a 
route according to the MAC address. 

The router 201 receives a frame from the switching 5 
hub 202. rewrites data such as MAC address, ILL (Time 
to Live), check sum, and again retums the rewritten data 
to the switching hub 202 (for instance, by rewriting the 
MAC address from MACX to MACY). This router relays 
the layer 3 in the OSI layer. Namely, the router 201 re- 
ceived a frame flowing through the LAN. rewrite the 
frame, and relays the rewritten frame to another LAN by 
selecting a route according to the Ip address. 

The transmission equipment 300 shown in Fig, 34 
has the configuration in which a server 302 and routers 
303, 305 are connected to the ATM switch 301 . In Fig. 
34, the router 303 located in the input side of the ATM 
switch 301 executes data transmission to the ATM 
switch 301 by dividing a frame into data units each with 
a short fixed length and called as a cell with an ATM 
board 304 incorporated therein. On the other hand, the 
router 305 located in the output side of the ATM switch 
301 retums cells with an ATM board 306 incorporated 
therein to the frame and transmits the frame. 

The ATM switch 301 relays the layer 1 in the OSI 
layer according to a cell flowing between the routers 
303, 305. This ATM switch 301 selects a destination 
router (route) being assisted by the server 302 with des- 
tination information stored therein. Namely in the ATM 
switch 301 . route selection is executed by an identifier 
specified to an ATM unitarily allocated thereto. In this 
example, a router 305 is used as the destination router. 

In the network transmission system based on the 
prior art as described above, eve if a frame can be trans- 
missively passed at the switching hub 202, a frame is 
rewritten each time the frame passes through the router 
201 . so that the processing speed as a flow inevitably 
lowers even though up to the layer 3 can functionally be 
covered advantageously. For this reason, there has 
been the problem that the performance is low as that of 
a backbone transmission equipment requiring a high 
processing speed. Substantial cost increase is required 
to solve this problem, so that realization of the solution 
has been difficult. 

Even though transmissivity is obtained within a 
range of the ATM switch 301 like in the transmission 
equipment 300. the routers 303, 305 or the like connect- 
ed to the ATM switch 301 take charge for the processing 
for conversion between a frame and a cell, so that cost 
for interface inevitably increases. For this reason, the 
transmission equipment 300 has nothing but the system 
configuration in which load is dispersed to devices 
around the ATM switch 301 to reduce a load to the ATM 
switch 301 itself, so that the system cost is relatively 
high. 
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SUMMARY OF THE INVENTION 

It is a first object of the present invention to provide, 
for the purpose to solve the problems in the prior art as 
described above, a transmission equipment in which an 
excellent cost performance for the apparatus as a whole 
can be realized without being restricted by the conven- 
tional type of transmitting technology based on OSI lay- 
ers. 

It is a second object of the present invention to pro- 
vide, for the purpose to solve the problems in the prior 
art as described above, a network transmission system 
in which an excellent cost performance for the system 
as a whole can be realized by using a transmission 
equipment which can achieve the first object as de- 
scribed above. 

It is a third object of the present invention to provide, 
for the purpose to solve the problems in the prior art as 
described above, transmitting method in which relay as 
a backbone can be realized without being restricted by 
the conventional type of transmitting technology based 
on OSI layer so that an excellent cost performance for 
the apparatus as a whole can be realized. 

To solve the problems described above and achieve 
the first object, a transmission equipment according to 
the present invention with a plurality of networks con- 
nected thereto for executing communications using a 
frame including destination information for relaying 
frame transmission between said plurality of networks 
comprises a route storing unit for storing therein route 
information in correspondence to destination infonna- 
tion for a receiver for frame transmission on the net- 
works connected to the transmission equipment: a route 
selecting unit for selecting, when receiving a frame from 
each of the network, route information corresponding to 
destination information included in the received frame 
from route infomiation stored in the route storing unit; 
and a relaying transmitter for relaying and tremsmitting 
the received frame according to the route information 
selected by the route selecting unit. 

With the transmission equipment according to the 
present invention, when transmission of a frame based 
on a common frame format and including destination in- 
formation is relayed between a plurality of networks, 
route information corresponding to destination infomna- 
tion included in a frame received from each network 
from stored route information is selected, and the re- 
ceived frame is relayed an transmitted as it is according 
to the route information, so that the frame is transmis- 
sively relayed without the necessity to rewrite the entire 
frame and also a route can be confirmed only by check- 
ing the destination, and for this reason an excellent cost 
performance for the entire apparatus can be realized 
without being restricted by the conventional type of 
transmitting technology based on OSI layers. 

A transmission equipment according to the present 
invention with one or a plurality of peripheral devices 
and a plurality of networks each for executing commu- 
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nications using a frame including destination informa- 
tion connected thereto for relaying frame transmission 
between the plurality of networks including the one or a 
plurality of peripheral devices, the transmission equip- 
ment comprises: a route storing unit for storing therein 
route information in correspondence to destination in- 
formation on each of the networks; a compiling unit for 
recognizing, when a frame including control data trans- 
acted between transmission equipment and between a 
transmission equipment and a peripheral device is re- 
ceived from the one or the plurality of peripheral devices 
as well as from the plurality of networks, the control data 
from the received frame and compiling contents to be 
stored in the route storing unit according to the recog- 
nized control data; a route selecting unit for selecting 
route information corresponding to the route information 
included in the received frame including destination in- 
formatton from the route information stored in the route 
storing unit; and a relaying transmitter for rebying and 
transmitting the received frame including destination in- 
formation as it is according to the route information se- 
lected by the route selecting unit. 

With the transmission equipment according to the 
present invention, when transmission of a frame based 
on a common frame format and including destination in- 
formation is relayed between a plurality of networks, 
control data transacted between transmission equip- 
ments and between a transmission equipment and a pe- 
ripheral device is recognized according to a frame re- 
ceived from each peripheral device as well as each net- 
work; correspondence between destination information 
and route information on each network is compiled and 
stored according to the control data; route information 
corresponding to destination information included in a 
frame received from each network is selected from the 
stored route information; and the received frame is re- 
layed and transmitted as it is according to the route in- 
formation, so that a frame can transmissively be relayed 
without being degraded and also information for routing 
can be fetched from the frame, and for this reason in- 
formation for routing can easily be compiled. 

A transmission equipment according to the present 
invention with a plurality of networks connected thereto 
for executing communications using a frame including 
destination information for relaying frame transmission 
between the plurality of networks comprises a route 
storing unit for storing therein route information in cor- 
respondence to destination information on each of the 
networks; a compiling unit for recognizing, when a frame 
including a routing protocol is received from each of the 
network, the routing protocol from the received frame 
and compiling contents to be stored in the route storing 
unit according to the recognized routing protocol; a route 
selecting unit for selecting route information corre- 
sponding to destination information included in the re- 
ceived frame including destination information from the 
route information stored in the route storing unit: and a 
relaying transmitter for relaying and transmitting the re- 



ceived frame including destination information accord- 
ing to the route information selected by the route select- 
ing unit. 

With the transmission equipment according to the 
5 present invention, when transmission of a frame based 
on a common frame format and also including a desti- 
natbn infomnation is relayed between a plurality of net- 
works, a routing protocol is recognized according to a 
frame received from each network; destination informa- 
10 tion on each network is compiled and stored in corre- 
spondence to route information according to the routing 
protocol; route information corresponding to the desti- 
nation information included in the frame received from 
each network is selected from the stored route informa- 
is tion; and the received frame is relayed and transmitted 
as it is according to the route information, so that a frame 
can transmissively be relayed without causing degrada- 
tion and information for routing can be fetched from the 
frame, and for this reason information for routing can 
20 easily be compiled. 

A transmission equipment according to the present 
invention with one or a plurality of peripheral devices 
and a plurality of networks each for executing commu- 
nications using a frame including destination informa- 
2S tion connected thereto for relaying frame transmission 
between the plurality of networks including the one or a 
plurality of peripheral devices comprises a route storing 
unit for storing therein route information in correspond- 
ence to destination information on each of the networks; 
30 a compiling unit for recognizing, when a frame including 
ARP is received from the peripheral device, an transmit- 
ting IP address of a peripheral device from the received 
frame and compiling contents to be stored in the route 
storing unit according to the recognized transmitting IP 
35 address for the peripheral device; a route selecting unit 
for selecting route information corresponding to the des- 
tination information included in the received frame in- 
cluding destination Information from the route informa- 
tion stored in the route storing unit; and a relaying trans- 
40 rnitter for relaying and transmitting the received frarne 
including destination information according to the route 
information selected by the route selecting unit. 

With the transmission equipment according to the 
present invention, when transmission of a frame based 
45 on a common frame format and also including destina- 
tion information is relayed between a plurality of net- 
works, a transmitting IP address of a peripheral device 
is recognized according to a frame received from the 
peripheral device; destination information on each net- 
50 work is compiled and stored in correspondence to route 
information according to the transmitting IP address; 
route information corresponding to the destination infor- 
mation included in a frame received from each network 
is selected from the stored route information; and the 
55 received frame is relayed and transmitted as it is accord- 
ing to the route information, so that a frame can trans- 
missively be relayed without causing degradation, and 
information for routing can be fetched from the frame, 
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and for this reason information for routing can easily be 
compiled. 

In a transmission equipment according to the 
present invention, the compiling unit comprises an add- 
ing unit for adding, when route information relating to 
the recognized transmitting IP address is not stored in 
the route storing unit, the route information to the route 
storing unit; a measuring unit for measuring passage of 
a certain period of time in response to an adding oper- 
ation of the adding unit; and an adding/deleting unit for 
stopping, when a frame including an ARP is received 
from the peripheral device according to the route infor- 
mation before the certain period of time measured by 
the measuring unit has passed, measurement by the 
measuring unit, and also for deleting, when it is meas- 
ured by the measuring unit that the certain period of time 
has passed, contents added by the adding unit from the 
route storing unit. 

With the transmission equipment according to the 
present invention, after route information relating to a 
transmitting IP address of a frame including a received 
ARP is added, when a frame including the ARP is re- 
ceived from a peripheral device according to the route 
information before a specified period of time passes, the 
measurement of time is stopped, and the added con- 
tents is deleted when the specified period of time has 
passed, so that a peripheral device not having been reg- 
istered yet can be newly registered according to the 
ARP. and for this reason a host route can automatically 
be fetched and updated with the ARP frame. 

In a transmission equipment according to the 
present invention, one or a plurality of other transmis- 
sion equipments each equivalent to the transmission 
equipment are included in the plurality of networks, and 
the compiling unit reports a result of addition by the add- 
ing unit and contents deleted by the adding/deleting unit 
to the other transmission equipment or apparatuses. 

With the transmission equipment according to the 
present invention, addition or deletion of newly added 
route information is reported also to other transmission 
equipments each having functions equivalent to those 
of the transmission equipment, so that stored contents 
on a shared communication route can accurately and 
rapidly be unified. 

In a transmission equipment according to the 
present invention, the compiling unit sends a request 
type of frame including an ARP to the one or the plurality 
of peripheral devices before a time measured by the 
measuring unit reaches the specified period of time. 

With the transmission equipment according to the 
present invention, a request type of frame including an 
ARP is sent to one or a plurality of peripheral devices 
before a measured time reaches a specified period of 
time, so that a frame including the ARP can actively be 
requested to a peripheral device before newly added 
route information is deleted, and for this reason it is pos- 
sible to prevent route information to be added from being 
deleted carelessly. 



In a transmission equipment according to the 
present invention, one or a plurality of other transmis- 
sion equipment each equivalent to the transmission 
equipment are included in the plurality of networks, and 

5 the compiling unit updates, when route information re- 
lating to the recognized transmitting IP address is stored 
in the route storing unit, contents stored in the route stor- 
ing unit according to a change of connection between 
the transmission equipment and the peripheral device 

10 based on the route information, and also reporting con- 
tents of updating to the other transmission equipment 
or apparatuses. 

With the transmission equipment according to the 
present invention, when route informatton relating to a 
transmitting IP address of a received frame including the 
ARP has already been stored, the stored contents is up- 
dated according to change in connection between the 
tramsmission equipment and a peripheral device, and 
the updated contents is reported to other transmission 

20 equipment equivalent to the transmission equipment, so 
that. if. for instance, a peripheral device is under direct 
control by the other transmission equipment, the periph- 
eral device is removed from objects for control by the 
transmission equipment, so that the route information 

2S may be deleted from the stored contents, or if a connect- 
ing position (port position) is changed in the transmis- 
sion equipment, it is required only to change the route 
information, and for this reason automatic fetching and 
automatic updating of a host route with the ARP frame 

30 can be realized. 

A transmission equipment according to the present 
invention with executing communications using a frame 
including destination information for relaying frame 
transmission between the plurality of networks compris- 
es es a switch engine for controlling a destination of the 
fraime; a processing unit having a first table storing 
therein destination information on each of the networks 
in correspondence to a route Information for a destina- 
tion indicated by the destination information for receiv- 

40 ing destination information from the switch engine by us- 
ing the first table and also supplying route information 
corresponding to the destination information to the 
switch engine; and a management unit having a second 
table storing therein destination information on each of 

45 the networks in correspondence to a route for a desti- 
nation indicated by the destination information; in the 
transmission equipment, the switch engine comprises 
an extracting unit for extracting destination information 
from the received frame when the frame is received from 

so the networks; a first retrieving unit for retrieving route 
information corresponding to destination information ex- 
tracted by the extracting unit from the route information 
stored in the first table; and a relaying transmitter for 
relaying and transmitting, when route information is ob- 

55 tained by the first retrieving unit, the received frame as 
it is according the route information, and also in the 
transmission equipment, the management unit compris- 
es a second retrieving unit for retrieving, when route in- 
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formation is not obtained from the first retrieving unit, 
route information corresponding to the destination infor- 
mation extracted by the extracting unit from the route 
information stored in the second table In response to a 
request from the processing unit; and a registering unit 
for registering, when route information is obtained by the 
second retrieving unit, the route information in corre- 
spondence to the destination information extracted by 
the extracting unit. 

With the transmission equipment according to the 
present invention, in the switch engine, when a frame 
based on a common format and including destination 
information is received from each network, route infor- 
mation corresponding to destination information includ- 
ed in a frame is retrieved from the first table in the 
processing unit, and when the route information is ob- 
tained, the received frame is relayed and transmitted as 
it is according to the route information; and in the man- 
agement unit, if route information is not obtained in re- 
trieval by the switch engine, retrieval for the route infor- 
mation is executed in the second table in the unit, and 
when the route information is obtained as a result of the 
retrieval, the route information is correlated to the des- 
tination information used in the retrieval and registered 
in the first table in the processing unit, so that, when 
required route information is obtained in the stage of re- 
trieval using the first table, relay can be completed with- 
out causing the management unit to operate, and for this 
reason the relaying operation can be executed at a high- 
er speed, and cost performance of the entire apparatus 
can further be improved. 

In a transmission equipment according to the 
present invention, the switch engine comprises a recog- 
nizing unit for recognizing, when the frame including a 
routing protocol is received from the networks, the rout- 
ing protocol from the received frame, while the manage- 
ment unit comprises a compiling unit for conrtpiling the 
second table according to the routing protocol recog- 
nized by the switch engine. 

With the transmission equipment according to the 
present invention, in the switch engine, when a frame 
including a routing protocol is received from each net- 
work, the routing protocol is recognized from the re- 
ceived frame, and in the management unit, the second 
table is compiled by the switch engine according to the 
recognized routing protocol, so that the first table is used 
only for the first route retrieval by the switch engine with 
work load to the processing unit reduced as much as 
possible, and for this reason transmissive relay of a 
frame is not delayed, and cost performance of the entire 
apparatus can further Is improved. 

A transmission equipment according to the present 
invention has one or a plurality of peripheral devices 
connected thereto, and the switch engine comprises a 
recognizing unit for recognizing, when the frame includ- 
ing an ARP is received from the peripheral device, a 
transmitting IP address for the peripheral device from 
the received frame, and the management unit compris- 



es a compiling unit for compiling the second table ac- 
cording to the recognized transmitting IP address for pe- 
ripheral device by the switch engine. 

With the transmission equipment according to the 

5 present invention, in the switch engine, when a frame 
including the ARP is received from a peripheral device 
connected to a transmission equipment, a transmitting 
IP address of the peripheral device is recognized from 
the received frame, and in the management unit, the 

10 second table Is compiled according to the transmitting 
IP address recognized by the switch engine, so that the 
first table is used only for the first route retrieval by the 
switch engine with a work load to the processing unit 
reduced as much as possible, and for this reason, trans- 

IS missive relay of a frame is not delayed. £md cost per- 
formance of the entire apparatus can further be im- 
proved. 

To achieve the second object of the present inven- 
tion, a network transmission system according to the 

20 present invention comprises a plurality of networks each 
for executing communication using a frame including 
destination information; and one or a plurality of trans- 
mission equipments with the plurality of networks con- 
nected thereto each for relaying frame transmission be- 

25 tween the plurality of networks; in the network transmis- 
sion system, the transmission equipment comprises a 
route storing unit for storing therein route information in 
correspondence to destination information for a receiver 
of frame transmission on the network connected to the 

30 transmission equipment; a route selecting unit for se- 
lecting, when the frame is received from the networks, 
route information corresponding to the destination infor- 
mation included in the received frame from the route in- 
formation stored in the route information storing unit; 

35 and a relaying transmitter for relaying and transmitting 
the received frame according to the route information 
selected by the route selecting unit. 

With the network transmission system according to 
the present Invention, when transmission of a frame 

40 based on a common frame format and including desti- 
nation information is relayed between a plurality of net- 
works, in one or a plurality of transmission equipments 
with a plurality of networks connected thereto, route in- 
formation corresponding to destination information in- 

45 eluded in a frame received from each network is select- 
ed from the stored route information, and the received 
frame is relayed and transmitted as it is according to the 
route information, so that a frame passing through a 
transmission equipment is transmissively relayed with- 

50 out the entire frame being rewritten, and also a route 
can be confirmed only by checking the destination, so 
that excellent cost performance of the entire system can 
be realized without being restricted by the conventional 
type of transmitting technology based on OSI layer. 

55 A relaying network system according to the present 
invention comprises a plurality of networks each for ex- 
ecuting communications using a frame including desti- 
nation information: and one or a plurality of transmission 
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equipment with a plurality of networks connected there- 
to each for relaying frame transmission between the plu- 
rality of networks; and in the relaying network system, 
the transmission equipment comprises a route storing 
unit for storing therein route information in correspond- 
ence to destination information on the networks; a table 
compiling unit for recognizing, when the frame including 
a routing protocol is received from the networks, the 
routing protocol from the received frame and compiling 
contents to be stored in the route storing unit according 
to the recognized routing protocol; a route selecting unit 
for selecting route information corresponding to the des- 
tination information included in the received frame in- 
cluding destination information from the route informa- 
tion stored in the route storing unit; and a relaying trans- 
mitter for relaying and transmitting the received frame 
including destination infomr^tion as it is according to the 
route information selected by the route selecting unit 
within the plurality of networks. 

With the network transmission system according to 
tKe present invention, when transmission of a frame 
based on a common frame format and including desti- 
nation information is relayed between a plurality of net- 
works, in the transmission equipment, a routing protocol 
is recognized according to a frame received from each 
network, destination information on each network is 
compiled and stored in correspondence to route infor- 
mation according to the routing protocol, route informa- 
tion con-esponding to the destination information includ- 
ed in the frame received from each network is selected 
from the stored route information, and the received 
frame is relayed and transmitted as it is according to the 
route information, so that a frame can transmissively be 
relayed without being degraded and also information for 
routing can be fetched from the frame, and for this rea- 
son, information for routing in the system can easily be 
compiled in the transmission equipment. 

In a network transmission system according to the 
present invention, the table compiling unit compiles, 
when the routing protocol recognized from the received 
frame is a routing protocol spontaneously sent from oth- 
er relaying apparatus to the networks, contents to be 
stored in the route storing unit according to the routing 
protocol included in the received frame. 

With the network transmission system according to 
the present invention, when relaying and transmitting a 
frame, if a routing protocol spontaneously sent from oth- 
er transmission equipment is recognized from the re- 
ceived frame, the received frame is fetched, new desti- 
nation information is generated, and the generated des- 
tination information is spontaneously sent to the other 
transmission equipment. For this reason, information for 
routing in the system can easily be compiled relaying 
the routing protocol between transrnission equipments. 

A network transmission system according to the 
present invention comprises a plurality of networks each 
for executing communications using a frame including 
destination information; and one or a plurality of trans- 
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mission equipments with one or a plurality of peripheral 
devices and the plurality of networks connected thereto 
each for relaying frame transmission between the plu- 
rality of networks including the one or the plurality of pe- 
s ripheral devices; and in the network transmission sys- 
tem, the transmission equipment comprises a route 
storing unit for storing therein route infonmation in cor- 
respondence to destination information on the net- 
works; a table compiling unit for recognizing, when the 
10 frame including an ARP is received from the peripheral 
device, a transmitting IP address for the peripheral de- 
vice from the received frame, and compiling contents to 
be stored in the route storing unit according to the trans- 
mitting IP address of the recognized peripheral device; 
IS a route selecting unit for selecting route information cor- 
responding to the destination informatbn included in the 
received frame including destination information from 
the route information stored in the route storing unit; and 
a relaying transmitter for relaying and transmitting the 
20 received frame including destination information ac- 
cording to the route information selected by the route 
selecting unit within the plurality of networks. 

With the networtc transmission system according to 
the present invention, when a frame based on a com- 
25 mon frame fomnat and including destination information 
is relayed between a plurality of networks, in the trans- 
mission equipment, a transmitting IP address of a pe- 
ripheral device is recognized according to a frame re- 
ceived from a connected peripheral device, destination 
30 infomiation on each network is compiled and stored in 
route information according to the transmitting IP ad- 
dress, and route information corresponding to destina- 
tion information in the frame received from each network 
is selected from the stored route information, and the 
ss received data is relayed as it is according to the route 
information, so that a frame can transmissively be re- 
layed without being degraded and ihformation for rout- 
ing can be fetched from the frame, and for this reason 
information for routing in the system can easily be com- 
40 piled in the transmission equipment 

To achieve the third object, a transmitting method 
according to the present invention is a transmitting 
method for connecting a plurality of networks each for 
executing communications using a frame including des- 
45 tination information and relaying frame transmission be- 
tween the plurality of networks comprises a first step for 
extracting, when the frame is received from the net- 
works, destination information from the received frame; 
a second step of retrieving, by using the first table in 
so which destination information on the networks is stored 
in correspondence to route information indicating a 
route for the destination indicated by the destination in- 
formation, route information corresponding to the desti- 
nation information extracted in the first step from the 
55 route information stored in the first table; a third step of 
relaying and transmitting, when route information is ob- 
tained in the second step, the received frame as it is 
according to the route information; a fourth step of re- 
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trieving, by using the second table provided separately 
from the first table in which the destination information 
on the networks is stored in correspondence to the route 
information indicating a route for the destination indicat- 
ed by the destination information, when route informa- ^ 
tion is not obtained in the second step, route information 
corresponding to the destination information extracted 
in the first step from the route information stored in the 
second table; and a fifth data of registering, when route 
information is obtained in the fourth step, the route in- io 
formation in the first table in correspondence to the des- 
tination information extracted in the first step. 

With the transmitting method according to the 
present invention, when a frame based on a common 
frame format and including destination infonrration is re- ^5 
ceived from each network, route information corre- 
sponding to destination information in the frame is re- 
trieved from the first table, and when the route informa- 
tion is obtained, the received frame is relayed and trans- 
mitted as it is from the route information, and on the oth- 20 
er hand, when the route information is not obtained, the 
retrieval is executed in the second table, and when the 
route information is obtained as a result of this retrieval, 
the route information is registered in correspondence to 
the destination information used for retrieval in the first 25 
table, so that, when required route information is ob- 
tained in a stage of retrieval using the first table, the re- 
laying operation can be finished in the stage, and with 
this feature the relaying operation is executed at a high 
speed, and for this reason the transmission equipment 30 
can execute relay as a backbone without being restrict- 
ed by the conventional type of transmitting technology 
based on OSI layer so that excellent cost performance 
of the entire apparatus can be realized. 

Other objects and features of this invention will be- 35 
come understood from the following description with ref- 
erence to the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

40 

Fig. 1 is a functional block diagram functionally 
showing a transmission equipment according to 
Embodiment 1 of the present invention; 
Fig. 2 is a view for explaining a flow of a frame in a 
network transmission system according to Embod- 
iment 1 ; 

Figs. 3A and 3B are views showing an example of 
port transmission when relaying an IP multicast 
frame, and Fig. 3A is an explanatory view for an ex- 
ample based on the conventional technology, while so 
Fig. 38 is an explanatory view for Embodiment 1; 
Figs. 4A and 48 are views for explaining a principle 
of frame relay, and Fig. 4A is an explanatory view 
for an example of the conventional technology, 
while Fig. 48 is an explanatory view for Embodi- ss 
ment 1 ; 

Fig. 5 is a block diagram showing hardware of a 
transmission equipment according to Embodiment 



1; 

Fig. 6 is a view showing an example of memory con- 
figuration of a routing table according to Embodi- 
ment 1 ; 

Fig. 7 is a view for conceptually explaining an IP 
switching function in the network transmission sys- 
tem according to Embodiment 1 ; 
Fig. 8 is a view for explaining a flow of an Rl P packet 
in the network transmission system according to 
Embodiment 1; 

Figs. 9A and 98 are views showing an example of 
contents stored in an extemal routing table in the 
network transmission system according to Embod- 
iment 1 . and Fig. 9A is a view showing one example 
of an external routing table in the transmission 
equipment, while Fig. 98 is a view showing one ex- 
ample of the extemal routing table of other trans- 
mission equipment; 

Fig. 10 is a view for conceptually explaining an in- 
temal RIP packet exchanging function in the net- 
work transmission system according to Embodi- 
ment 1 ; 

Fig. 11 is a view for explaining a flow of an internal 
RIP packet in the network transmission system ac- 
cording to Embodiment 1 ; 

Figs. 12A and 128 are views showing one example 
of contents stored in an internal routing table in the 
network transmission system according to Embod- 
iment 1 . and Fig. 1 2A is a view showing an example 
of the internal routing table of the transmission 
equipment, while Fig. 128 is a view showing an ex- 
ample of the internal routing table of other transmis- 
sion equipment; 

Fig. 1 3 is a view for conceptually explaining a meth- 
od of compiling a routing table according to Embod- 
iment 1 ; 

Fig. 14 is a flow chart for explaining an IP relay 
frame processing according to Embodiment 1 ; 
Fig. 15 is a view for explaining shift of a destination 
IP address as well as of a destination MAC address 
transferred through the network transmission sys- 
tem according to Embodiment 1; 
Figs. 16A and 188 are views showing an example 
of contents stored in a routing table in the network 
transmission system according to Embodiment 1 . 
and Fig. 16A is a view showing an example of the 
routing table in a transmission equipment, while Fig. 
168 is a view showing an example of the routing 
table in other transmission equipment; 
Figs. 17A and 178 are views showing an example 
of contents stored in an IP cache table in the net- 
work transmission system according to Embodi- 
ment 1 . and Fig. 17A is a view showing an example 
of the IP chase table of a transmission equipment, 
while Fig. 178 is a view showing an example of the 
IP cache table in other transmission equipment; 
Figs, ISA and 188 are views showing an example 
of contents stored in a routing table of a router con- 
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nected to a transmission equipment in the network 
transmission system according to Embodiment 1 ; 
Fig. 19A is a view showing a header format of an 
ARP, Fig. 19B is a view showing an example of a 
format of an ARP request frame, and Fig. 19C is a s 
view showing an example of a format of an ARP 
response frame; 

Fig. 20 is a functional block diagram functionally 
showing a transmission equipment according to 
Embodiment 2 of the present invention; 
Fig. 21 is a view for explaining a flow of a frame in 
a network transmission system according to Em- 
bodiment 2; 

Fig. 22 is a view for explaining a principle of relay 
of a received frame according to Embodiment 2; '5 
Fig. 23 is a block diagram showing hardware of the 
transmission equipment shown in Fig. 20; 
Fig. 24 is a view for conceptually explaining an ARP 
transmitting/receiving function of a terminal in the 
network transmission system according to Embod- 20 
iment 2; 

Fig. 25 is a flow chart for explaining a processing 
for receiving an ARP frame according to Embodi- 
ment 2; 

Fig. 26 is a view for explaining a relation between a 25 
host route registration table and an internal routing 
table in the network transmission system according 
to Embodiment 2; 

Fig. 27 is a view for conceptually explaining an ARP 
transmitting/receiving function of a transmission 30 
equipment in the network transmission system ac- 
cording to Embodiment 2; 

Fig. 28 is a flow chart for explaining the processing 
for transmitting an ARP frame according to Embod- 
iment 2; 

Fig. 29 is a view for conceptually explaining a rout- 
ing table compiling function of a transmission equip- 
ment in the network transmission system according 
to Embodiment 2; 

Fig. 30 is a view for explaining a flow of routing table 40 
compiling operations according to Embodiment 2; 
Fig. 31 is a block diagram showing a network trans- 
mission system in an ordinary business organiza- 
tion; 

Fig. 32 is a view schematically showing a format of ^ 

a frame used in the TCP/IP protocol; 

Fig. 33 is a block diagram schematically showing a 

transmission equipment comprising a combination 

of a switching hub and a router each based on the 

conventional technology; and 

Fig. 34 is a block diagram schematically showing a 

transmission equipment comprising a combination 

of an ATM switch and a router each based on the 

conventional technology. 



DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Next detailed description is made for the transmis- 
sion equipment, a network transmission system, and a 
transmitting method each according to the present in- 
vention with reference to preferred embodiments of the 
present invention. 

At first description is made for the basic principle in 
Embodiment 1 of the present inventbn. Fig. 1 is a func- 
tional block diagram functionally showing a transmis- 
sion equipment according to Embodiment 1 of this in- 
vention. A transmission equipment 1 shown in Fig. 1 
comprises a transfer path control section 2, a protocol 
recognizing section 3. a route selecting section 4. a first 
route storing section 5. a second route storing section 
6, a routing protocol control section 7, and a transfer 
path control section 8. It should be noted that a frame 
format used in this network transmission system is the 
same as that shown In Fig. 32. 

' The transfer path control sections 2, 8 are connect- 
ed to a plurality of LANs (a peripheral router, other trans- 
mission equipment having the same function, slave de- 
vices under control by the transmission equipment), and 
the transfer path control section 2 receives a frame on 
each LAN, while the transfer path control section 8 
transmits a frame to an LAN having the route selected 
in the route selecting section 4. 

The protocol recognizing section 3 recognizes a 
frame received through the transfer path control section 
2, and determines whether the type is a routing protocol 
(such as RIP [Routing Infornr^ation Protocol]), OSPF 
(Open Shortest Path First), or ordinary data (a file as an 
object to be relayed). This protocol recognizing section 
3 sends out. when a routing protocol is recognized ac- 
cording to a received frame, the received frame to both 
the routing protocol control section 7 and the route se- 
lecting section 4. and when ordinary data is recognized, 
the protocol recognizing section 3 sends the received 
frame only to the route selecting section 4. It should be 
noted that, when the received frame is a routing proto- 
col, routing information is included In the frame. 

The route selecting section 4 extracts an IP header 
from the received frame, searches the first route storing 
section 5 according to destination information for the 
layer 3, namely an IP address as a key. receives the 
route information obtained through the retrieval, namely 
an output port, and sends the received frame as it is to 
a transfer path (transfer path control section 8) corre- 
sponding to the output port. 

The first route storing section 5 is a routing table in 
which an IP address indicating a destination of each 
LAN and an output port indicating a route for output are 
stored In the mutual correspondence, and outputs an 
output port in response to an input of an IP address. The 
second route path storing section 6 is, like the first route 
storing section 5 described above, a routing table in 
which an IP address for the layer 3 indicating a destina- 
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tion for each' LAN and an output port indicating a route 
for output are stored in the mutual correspondence, and 
is used when an output port corresponding to the IP ad- 
dress can not be obtained in the first route storing sec- 
tion 5. 

The routing protocol control section 7 checks a re- 
ceived frame, extracts routing information therefrom, 
and builds up (newly prepares, or changes) correspond- 
ence between an IP layer and an output port in the sec- 
ond route storing section 6 according to the routing in- 
formation. 

Then description is made for operations in this em- 
bodiment with reference to the functional blocks shown 
in Fig. 1 . Fig. 2 is a view for explaining a flow of a frame 
in the network transmission system according to Em- 
bodiment 1 . The following description assumes a case 
where the trsmsmission equipment 1 is installed in place 
of a transmission equipment 100 in the state where the 
network transmission system shown in Fig. 31 is con- 
nected thereto. Accordingly, for convenience of descrip- 
tion, it is assumed herein that routers FTTI . RT2 are con- 
nected to the transmission equipment 1 as shown in Fig. 
2. 

Next description is made for a case where a re- 
ceived frame is ordinary data (a frame as an object to 
be relayed). When ordinary data (a frame as an object 
to be relayed) is transferred from the router RT1 through 
the transmission equipment 1 to the router Fn"2, the 
frame sent out from the router RT1 is at first received by 
the transmission equipment 1. In this transmission 
equipment 1. as the received frame is ordinary data, it 
is determined by the protocol recognizing section 3 that 
the received frame is ordinary data. In this case» a rout- 
ing table in the first stage, namely the first route storing 
section 5 is searched by the route selecting section 4 
using an IP address of the received frame as a key 

In the route selecting section 4, as a result of re- 
trieval if registration of an output port corresponding to 
the IP address is recognized, the received frame is sent 
through the transfer path control section 8 to the router 
RT2 so that the received frame can be transferred 
through a transfer path (l^N for the router Frr2) corre- 
sponding to the output port. In this step, as shown in Fig. 
2, the ordinary data sent from the router RTl is trans- 
ferred to the router RT2 by being transmissively relayed 
through the transmission equipment. 

When a desired output port is not obtained as a re- 
sult of retrieval in the first route storing section 5, an out- 
put port corresponding to the IP address is obtained in 
the second state by searching in the second route stor- 
ing section 6. In this step, a relation between the IP ad- 
dress which could not be obtained in the first route stor- 
ing section 5 and an output port corresponding thereto 
is routing information not having been stored in the first 
route storing section 5. so that the relation is newly reg- 
istered in the first route storing section 5. 

Next description is made for a case when the re- 
ceived frame is a routing protocol sent from an existing 



apparatus (peripheral devices such as a router or a ter- 
minal). When a routing protocol (routing information) is 
transferred from the router RTl through the transmis- 
sion equipment I to the router RT2. like in the case of 

5 ordinary data described above, the frame sent from the 
router RTl is at first received by the transmission equip- 
ment 1. in this transmission equipment 1, as the re- 
ceived frame is a routing protocol, it is determined from 
a type value in the frame by the protocol recognizing 

10 section 3 that the received frame is a routing protocol. 
In this case, the received frame is outputted through 
the protocol recognizing section 3 to both the routing 
protocol control section 7 and the route selecting section 

4. The received frame outputted to the route selecting 
IS section 4 is. unlike in a case of the operation for relaying 

ordinary data described above, sent to all transmission 
routes excluding the received route, so that the received 
frame is sent to the router RT2. On the other hand, when 
the received frame is sent to the routing protocol control 
20 section 7. a routing table in the second route storing sec- 
tion 6 is compiled (newly prepared, or changed) from 
the routing protocol in the received frame, as shown in 
Fig. 2, under controls by the routing protocol control sec- 
tion 7. 

2S When any change occurs in a table in the second 
route storing section 6. the routing protocol control sec- 
tion 7 deletes registered contents equivalent to the 
changed section from the routing table in the first route 
storing section 5 for correspondence to contents regis- 

30 tered in the first route storing section 5. Thus, contents 
registered in the second route storing section 6 can im- 
mediately be reflected to the first route storing section 

5. The word of "reflection" herein means that old regis- 
tered contents already having been changed in the sec- 

35 ond route storing section 6 is not left in the first route 
storing section 5. 

As described above, not only a routing protocol 
(routing infomnation) is transmissively relayed, but a 
routing table is compiled by acquiring (copying) the rout- 

40 ing protocol in the transmission equipment 1 itself when 
relaying a frame, and the function like this is not provided 
by any type of switching hub capable of transmissively 
relaying a frame. In contrast, the existing router can 
compile a routing table from a routing protocol when re- 

4S laying a frame, but does not have a function to transmis- 
sively relay a frame, so that the performance becomes 
inevitably lower. 

Next description is made for a case where the re- 
ceived frame is a routing protocol transmitted from a 

50 transmission equipment having the configuration and 
functions similar to those of the transmission equipment 
1 . As a method of distinguishing a routing protocol sent 
from any existing apparatus from that sent from a trans- 
mission equipment equivalent to the transmission 

55 equipment 1 , the following two ways (1 ) and (2) are con- 
ceivable. 

(1) A protocol number (such as a port number in 
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UDP (User Datagram Protocol)in a case of IP) may 
be differentiated from that in an ordinary routine pro- 
tocol. 

(2) All the preset destination information (e.g., IP 
address) for the layer 3 in all transmission equip- 
ment each equivalent to the transmission equip- 
ment 1 are previously checked, and when a frame 
including the destination information as a transmit- 
ting side is received, a routing table is compiled re- 
garding the frame as a routing protocol from a trans- 
mission equipment equivalent to the transmission 
equipment 1 , and in this case the frame is rewritten 
and transferred to the next transmission equipment. 
This rewriting operation is executed according to 
the same processing sequence as that in any exist- 
ing router. 

Next IP multi-casting between switch hubs each 
based on the conventional technology is compared to 
that between transmission equipments according to the 
present invention. Figs. 3A and 3B show an example of 
transmission of an IP multicast frame to a port, and Fig. 
3A is an explanatory view for the conventional technol- 
ogy, while Fig. 3B is an explanatory view showing Em- 
bodiment 1 of the present invention. 

In the conventional type of switch hub, an MAC ad- 
dress in the received IP multicast frame is for broadcast, 
so that the output is simultaneously set to all the ports 
(for instance, to 5 ports) (Refer to Fig. 3A) . In contrast, 
in the transmission equipment 1 described above, out- 
put ports are selected according to an IP address in the 
received multicast frame, so that the output is sent only 
to the required multicast group (for instance. 3 output 
ports among 5 ones) (Refer to Fig. 3B). 

Further a principle of relay between conventional 
type of routers is compared to that between transmis- 
sion equipments according to the present invention. 
Figs 4A and 48 show a principle of an operation for re- 
laying a frame, and Fig. 4A is an explanatory view show- 
ing a case based on the conventional technology, while 
Fig. 4B is an explanatory view for Embodiment 1 of the 
present invention. 

In the conventional type of routers, such operations 
as rewriting an MAC address, subtracting TTL, or rewrit- 
ing a checksum are executed before a route is selected 
according an IP header in a received frame and the 
frame is transmitted, so that delay is generated, which 
makes it impossible to relay a frame at a high speed 
(Refer to Fig. 4A). In contrast, in the transmission equip- 
ment 1 described above, when a route is selected ac- 
cording to an IP header in a received frame, the received 
frame is sent as it is, so that the delay as shown in Fig. 
4A is never generated, and a frame can transmissively 
be relayed at a high speed (Refer to Fig. 48). 

Next description is made for this Embodiment 1 with 
reference to the hardware. Fig. 5 is a block diagram 
showing hardware of the transmission equipment 1 de- 
scribed above. The transmission equipment 1 shown in 



Fig. 5 has the configuration in which a memory 1 2 for 
temporally storing therein a received frame, a process- 
ing unit 1 3 for executing retrieval with a routing table at 
a hardware level, and a management unit 14 executing 

5 retrieval with a routing table at a software level are con- 
nected to a packet switch engine (described as switch 
engine hereinafter) 11. Herein description is made for a 
case where the present invention is applied to Ethernet. 
The switch engine 11 comprises a high speed 

10 Ethernet interface unit (described as FEIU (Fast Ether- 
net Interface Unit) hereinafter) 15 in the receiving side, 
an FEIU 16 in the transmitting side, and a packet switch 
processor (described as PSP (Packet Switch Proces- 
sor)) 17. 

IS The FElUs 15, 16 are connected to a plurality of 
LANs based on the Ethemet. and have a function equiv- 
alent to that in the transfer path control sections 2. 3 in 
the functional block shown in Fig. 1 respectively A PSP 
17 is connected to the FEIUs 15, 16, memory 12. 

20 processing unit 13. as well as to the management unit 
14, and controls the entire operations for relaying a 
frame. This PSP 17 has functions equivalent to the pro- 
tocol recognizing section 3 and to the route selecting 
section 4 in the functional block shown in Fig. 1 . 

25 This PSP17 provides controls over operations for 
writing and reading a received frame to and from the 
memory 12, retrieval of route information by using an IP 
cache table 13a (equivalent to the routing table in the 
first stage) by the processing unit 1 3, compiling of a rout- 

30 ing table 1 9 (equivalent to the routing table in the second 
stage) in the management unit 14 by collaborating with 
the management unit 14 or other operations. 

The memory 12 is a large capacity storage unit tor 
writing and reading received data thereto and therefrom 

35 under control by the PSP 17 in the switch engine 11. 
The processing unit 1 3 has the IP cache table 1 3a com- 
piled so that route information can be retrieved using 
destination information of a received frame (1 P address) 
as a key. and also has a function equivalent to the first 

40 route storing section 5 in the functional block in Fig. 1. 
This processing unit 13 issues, when required route in- 
formation can not be obtained in route retrieval in the IP 
cache table 13a according to a request by PSP 17. an 
inquiry to the management unit 14. and registers, if there 

45 is the required route information in the routing table 19, 
the route infomr^tion in correspondence to the destina- 
tion information used as a key. 

The management unit 14 has a CPU 18 and a rout- 
ing table 1 9 freely updatable and compiled in the appa- 

50 ratus, and the CPU 18 and routing table 19 have the 
functions equivalent to the routing protocol control sec- 
tion 7 and second route storing section respectively in 
the functional block in Fig. 1. This management unit 14 
compiles (newly prepares, or changes) the routing table 

55 19 under control by the CPU 18 according to a request 
by the PSP 17, or supplies routing information short in 
the IP cache table 13a according to a request by the 
processing unit 13. It should be noted that the CPU 18 
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also provides controls tor deleting routing information to 
be deleted or changed according to updating ot the rout- 
ing table 19 fronn the IP cache table 13a, 

Next description is nnade for the routing table 19. 
Fig. 6 is a view showing an example of memory config- 
uration ot the routing table 1 9. The routing table 1 9 com- 
prises, as shown in Fig. 6, an external routing table 1 9A 
compiled according to routing information copied in re- 
lay, namely a result of electrical interception to RIR and 
an internal routing table compiled according to routing 
information exchanged between the transmission 
equipment 1 according to this Embodiment 1 and a 
transmission equipment having functions equivalent to 
the transmission equipment 1. namely the internal RIP. 

Herein description is made for operations for auto- 
matically compiling the external routing table 19A. This 
external routing table 19A is automatically compiled by 
electrical interception (firm function) by the RIP packet 
sent from a peripheral router. Fig. 7 is a view conceptu- 
ally explaining the IP switching function in the network 
transmission system according to Embodiment 1 , Fig. 8 
is a view for explaining a flow of an RIP packet in the 
network transmission system, and Fig. 9 is a view show- 
ing an example of contents stored in the external routing 
table 19A in the network transmission system. 

The networi< transmission system shown in Fig. 7 
has the configuration in which the transmission equip- 
ment 10 having the configuration and functions similar 
to the transmission equipment 1 is connected to the 
transmission equipment 1. Connected to the transmis- 
sion equipment 1 is a network having the same connec- 
tive relation as that in the network transmission system 
shown in Fig. 31 , and connection of the router FTTI in 
the side of the subnet SNB is shown as a representative 
exEimple thereof. Also a network transmission system 
having the same configuration as that of the transmis- 
sion equipment 1 is connected to the transmission 
equipment 10. and connection of the router RTC in the 
side of the subnet SNC is shown as an example thereof. 
It should be noted that connection of the terminal TL1 is 
connected as an example thereof in the subnet SNB and 
also connection of the terminal TLC is shown as an ex- 
ample thereof in the subnet SNC. 

In the transmission equipment 1. "W" and "X" are. 
assigned to a port in the side of the router RT1 and that 
in the side of the transmission equipment 10 respective- 
ly. As for IP addresses of the devices, to describe ac- 
cording to the transfer direction from the terminal TL1 to 
the terminal TLC. "81 " is assigned to the terminal device 
TL1 , "82* and "A1 * to the router RT1 . "A2* and •CI • to 
the router RTC. and ■C2" to the terminal TLC respec- 
tively. Further as for MAC addresses for the devices, al- 
so to describe in the transfer direction from the terminal 
TL1 to the terminal TLC. "Ml "is assigned to the terminal 
device TL1 . and "MS" to the router RT1 . and 
"MS" to the router RTC. and "M6" to the terminal TLC 
respectively. 

In the system described above, when an RIP is 



transferred from the router RTl in the side of subnet 
SNB to the router RTC in the side of subnet SNC, as 
shown in Fig, 8, the RIP packet sent from the router RTl 
completely transmits the transmission equipment 1 and 
5 then the transmission equipment 10 and at the same 
time is electronically intercepted, thus copied and re- 
served in the transmission equipments 1 and 1 0. On the 
contrary, also when the RIP is transferred from the rout- 
er RTC in the side of subnet SNC to the router RTl in 
10 the side of subnet SNB. complete transmission and 
electronic interception are executed in the transmission 
equipments 10 and 1. 

Herein description is made for a case when an RtP 
is electronically intercepted and copied into a routing ta- 
15 ble in the transmission equipments 1 , 10. An IP address 
of a peripheral router closest in the side of subnet 8 and 
in the side of subnet C in the transmission equipment 1 
in the external routing table 19A in the transmission 
equipment 1. Namely, as shown in Fig. 9A. the IP ad- 
20 dress " A1 * of the router RTl is stored in the side of sub- 
net SNB. while the IP address ■A2' ot the router RTC is 
stored in the side of subnet SNC. 

In the external routing table 1 9A in the transmission 
equipment 10, an IP address of a peripheral router clos- 
es est in the side of subnet B and in the side of subnet C 
in the transmission equipment 10. Namely as shown in 
Fig. 9B, an IP address "A1 " of the router RTl is stored 
in the side of subnet SNB and an IP address "A2'' of the 
router RTC is stored in the side of subnet SNC. 
30 As described above, in a peripheral router, it is pos- 
sible to declare with an RIP packet with how many pops 
it is possible to reach all the destination IP subnets (such 
as the subnet SNB or subnet SNC as described above) 
on the network from the peripheral router. 
35 In the transmission equipments 1 , 10, it is possible 
to determine which is the closest peripheral router for 
all the destination IP subnets on the network by copying 
and reserving an RIP packet with electronic intercep- 
tion, when relaying, and checking the copy A routing 
40 table is automatically compiled by reflecting the result 
to the external routing table 1 9A. 

Next description is made for operations for automat- 
ically compiling an internal routing table 1 98. This inter- 
nal routing table 19B is automatically compiled by 
4S means of internal RIP packet exchange (firm function) 
between the relating apparatus 1 and a transmission 
equipment having the same functions as those of the 
transmission equipment 1 . Fig. 1 0 is a view conceptually 
explaining the external RIP package exchanging func- 
so tion in the network transmission system. Fig. 1 1 is a view 
for explaining a flow of an internal RIP packet in the net- 
work transmission system, and Figs, 12A and 128 are 
views showing an example of contents stored in the in- 
ternal routing table 1 9B in the network transmission sys- 
55 tem. 

When the internal routing table 19B is automatically 
compiled, as shown in Fig. 10. in the network transmis- 
sion system shown in Fig. 8 above. IP addresses "AS" 
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and •A4" are assigned to the transmission equipments 
1, 10, respectively. However, the IP addresses 'AS'. 
■A4' are information for intemal communications which 
can not be seen from the peripheral router and is appli- 
cable only in the transmission equipments 1, 10 and 
those having the same configuration and functions as 
those of the transmission equipments 1, and 10. 

In the network transmission system shown in Fig. 
10, for instance, an intemal RIP packet sent from the 
transmission equipment 1 to the transmission equip- 
ment 10 is transacted only between equivalent trans- 
mission equipments. For this intemal RIP packet, if a 
type value in a frame fomnat shown in Fig. 32 is defined 
so that it is differentiated from an ordinary IP. it is recog- 
nized by the PSP 17. when the intemal RIP packet is 
received by the transmission equipments 1 , 10 or other 
transmission equipments, that the intemal RIP packet 
is an intemal RIP. 

Herein, description Is made for a case where copy- 
ing from an intemal RIP packet to a routing table is ex- 
ecuted in the transmission equipments 1, 10. In the in- 
temal routing table 19B In the transmission equipment 
1 , numbers of frame transmission ports as routes to the 
closest peripheral routers in the side of subnet B and in 
the side of subnet C in the transmission equipment 1 
are stored. Namely, as shown in Fig. 1 2A. a frame trans- 
mission port number "W" is stored for an IP address A1 
of the peripheral router RT1 . and an a frame transmis- 
sion port number "X" is stored for an IP address A2 of 
the peripheral router RTC. 

In the intemal routing table 1 98 of the transmission 
equipment 10, numbers of frame transmission ports as 
routes fir the closest routers in the side of subnet B and 
in the side of subnet C in the transmission equipment 
1 0. Namely, as shown in Fig. 1 2B. a frame transmission 
port number "Y* is stored for an IP address A1 of the 
peripheral router RT1 , while a frame transmission port 
number "Z" is stored for an IP address A2 of the periph- 
eral router RTC. 

As described above, in the transmission equip- 
ments 1,10 and those equivalent to the transmission 
equipments 1 , 10. it is possible to declare with an inter- 
nal RIP packet with how many pops it is possible to 
reach all routers on the network from the transmission 
equipment. 

In the transmission equipments 1, 10. it is possible 
to determine, when relaying, by receiving an intemal 
RIP packet which is the closest route for all peripheral 
routes on the network. A routing table is automatically 
compiled by reflecting the result to the intemal routing 
table 19B. 

Then description is made for a method of compiling 
the routing table 19. Fig. 13 is a view conceptually ex- 
plaining a method of compiling the routing table 1 9 in 
Embodiment 1 of the present invention. The routing ta- 
ble 19 is compiled with the external routing table 19A 
and the internal routing table 19B each automatically 
compiled as described above; 



Herein, for instance, in the routing table 19 of the 
transmission equipment 1 (Description is not made for 
the transmission equipment 10 because the configura- 
tion is identical), as shown in Fig. 1 3. the external routine 

5 table 1 9A (Refer to Fig. gA) and intemal routing table 
1 9B (Refer to Fig. 1 2A) are correlated to each other with 
the IP addresses of peripheral routers. As a method of 
using this table, for instance, when transferring a frame 
from the transmission equipment 1 to the subnet SNB, 

10 if route information is not retrieved in the I P cache table 
13a, at first route information is retrieved in the extemal 
routing table 19 A. and as a result an IP address of a 
peripheral router closest in the side of subnet SNB be- 
comes ■ A1 V 

IS As described above, when route information is ob- 
tained as a result of retrieval in the extemal routing table 
19A. then route information is retrieved in the intemal 
routing table 19B. As a result, the frame transmission 
port number "W" is obtained from this IP address "A1 V 

20 Thus, as shown in Fig. 1 3, the frame transmission port 
number "W" is obtained for the destination IP subnet B 
(subnet SNB). 

Next description is made for operations with refer- 
ence to hardware configuration of the transmission 

25 equipment 1 shown in Fig. 5. Fig. 14 is a flow chart il- 
lustrating the IP-relayed frame processing in Embodi- 
ment 14. 

When the IP-relayed frame processing is started 
and a frame (IP-relayed frame) is received by the trans- 

30 mission equipment 1 . at first an IP header is extracted 
by the PSP 17 from the received frame (step 81). Then 
a destination IP address is fetched from the extracted 
IP header, and the IP cache table 13a in the processing 
unit 13 is retrieved using the destination IP address as 

3S a key (step S2). As a result of retrieval, when required 
route information (output port) is hit (step S3), the frame 
received at the output port obtained according to the hit 
is transferred as it is without being rewritten (step S^) 
On the other hand, as a result of retrieval, if required 

40 route information (output port) is not hit. the external 
routing table 19A in the routing table 19 is retrieved us- 
ing the destination IP address as a key being assisted 
by the management unit 14 (step S5). This is a retrieval 
for a destination IP address for the next hop. More spe- 

45 cifically. as described with reference to Fig. 13. destina- 
tion information correlating the extemal routing table 
1 9A to the intemal routing table 1 9B, namely an IP ad- 
dress of the closest peripheral router (including the route 
for the transmission equipment) is retrieved. 

so When required route information is not hit in the next 
hop (step S6), it means that there is no key for retrieval 
in the intemal routing table 19B, so that the processing 
shifts to the processing for aborting a frame and then 
temninated. On the other hand, when the route infomna- 

55 tion is hit in the next hop (step S6), determination is 
made as to whether the destination IP address in the 
next hop indicates a route for the apparatus, namely an 
apparatus directly connected to the apparatus, or a pe- 
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ripheral router (step S7). 

As a result, when it is determined that the route in- 
dicated by the destination IP address in the next hop is 
a route for the apparatus, then the internal routing table 
1 9B is retrieved using the destination IP address as a 
key (step S6). More specifically, as descn'bed with ref- 
erence to Fig. 13. in the internal routing table 19B, a 
frame transmission port (output port) corresponding to 
the destination IP address is retrieved. 

When an output port is hit in the retrieval of this in- 
ternal routing table 19B (step 10). routing information in 
which the hit output port is correlated to an destination 
address limited to the IP header is registered in the IP 
cache table 13a (step S11). Then, the processing re- 
turns to step S2. When no output port is hit (step S10). 
an ARP (Address resolution Protocol) request frame (a 
request for an MAC address) is sent to the network, and 
then in the next step SI 3. the processing for aborting a 
frame is executed. 

• Also in step S7. if a route indicated by the destina- 
tion IP address for the next hop is a peripheral router, 
the internal routing table 198 is retrieved using a desti- 
nation IP address for the next hop is retrieved (step S9). 
More specifically, as described in relation to Fig. 13. a 
frame transmission port (output port) corresponding to 
the IP address of the peripheral router (a destination IP 
address for the next hop) is retrieved in the internal rout- 
ing table 198. From the step and on, the processing is 
executed like in that for a route for the transmission 
equipment. 

Next description is made for a case as an specific 
example thereof where a frame is transferred from a ter- 
minal TL1 connected to an LAN in the side of subnet 
S8N to a terminal TLC connected to a L^N in the side 
of subnet SBC In the network transmission system 
shown in Fig. 10 above. Fig. 15 is a view for explaining 
shift of a destination IP address and a destination MAC 
address transferred in the network transmission system. 
Figs. 16A and 168 are views showing an example of 
contents stored In a routing table in the network trans- 
mission system, and Figs. 1 7A and 1 7B are views show- 
ing an example of contents stored in the IP cache table 
13a in the network transmission system. Figs. ISA and 
IBB are views showing an example of contents stored 
in a routing table for the router RT1 and In a routing table 
for the router RTC respectively in the network transmis- 
sion system. 

When relaying a frame from the terminal TL1 to the 
terminal TLC, a routing operation is started in the routers 
RT1 and RTC by referring the routing tables in Figs. 18A 
and 188 respectively, so that an MAC address in the 
MAC header transmitted from the terminal TL1 Is rewrit- 
ten from the MAC address "M2'' to "M4' when passing 
through the router RT1 and. from "M4" to "MS" when 
passing.through the router RTC (Refer to Fig. 15). 

In this frame relay a frame is transmissively relayed 
through the transmission equipments 1, 10. so that the 
MAC address is not rewritten, and the frame is received 



by the router RTC as it was when transmitted from the 
router RT1. However, if the destination IP address "C2" 
has not been registered in the IP cache table 13a in ei- 
ther one of or both the transmission equipments 1 and 
5 10, retrieval of the routing table 19 by firmware is exe- 
cuted. The output port and destination IP address ob- 
tained through the retrieval are. as described with refer- 
ence to the flow chart above, registered in the IP cache 
table 13a. 

10 Namely in the transmission equipment 1 . routing in- 
formation in the routing table shown in Fig. 16A is used, 
and in the transmission equipment 10. routing informa- 
tion in the routing table 19 shown in Fig. 168 is used. It 
should be noted that each of the routing tables 19, 19 
IS in Fig. 1 6 A and Fig. 1 6B is formed with the external rout- 
ing table 1 9A and internal routing table 1 98. 

In the IP cache table 1 3a, a destination IP address 
"C2" and a frame transmission port "X" are registered in 
the mutual correspondence in the transmission equ ip- 
so ment 1 (Refer to Fig. 1 7 A), and a destination IP address 
"C2' and a frame transmission port "Z" are registered in 
the mutual correspondence in the transmission equip- 
ment 10 (Refer to Fig. 178). 

Then, when frarne transmission with the corre- 
25 spondence relation as shown in Figs. 17A and 17B is 
executed, as routing information has been registered in 
the IP cache table 1 3a. high speed switching can be ex- 
ecuted only by route selection by a cache (hardware) 
without executing route selection by firmware. 
30 As described above, with this Embodiment 1 , when 
transmission of a frame based on a common frame for- 
mat and including destination information (IP header) is 
relayed between a plurality of LANs, route information 
corresponding to destination information included in a 
35 frame received from each LAN is selected from stored 
route information, and the received frame is relayed as 
it is according to the route information. With this feature, 
a frame is transmissively relayed without being rewrit- 
ten, and a route can be decided only by checking the 
40 destination, so that it is possible to realize an excellent 
cost performance for the entire apparatus without being 
restricted by the conventional type of transmitting tech- 
nology based on OS I layer. Herein the cost performance 
is defined as a combination of a high performance 
4S switching hub and a high performance router and the 
possibility to provide the combination with the cost like 
that of a switching hub or a router 

Also when transmission of a frame based on a com- 
mon frame format and including destination information 
so (IP header) is relayed between a plurality of LANs, a 
routing protocol is recognized according to a frame re- 
ceived from each network, destination information on 
each network is correlated to route information and 
stored according to the routing protocol, and at the same 
ss time route information corresponding to destination in- 
formation included in a frame received from each net- 
work is selected from stored route information, and the 
received frame is relayed as it is according to the route 
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information. With this feature, a frame can transmissive- 
ly be relayed without being degraded and infomnation 
for routing (routing information) can be fetched from the 
frame, so that a routing table can easily be compiled. 

In the switch engine 11 , when a frame based on a s 
common frame format and including destination infor- 
mation is received from each network, route information 
corresponding to a destination IP address in a frame is 
retrieved from the IP cache table 13a in the processing 
unit 1 3, and when the route information is obtained, the io 
received frame is relayed and transmitted as it is accord- 
ing to the route information, and in the management unit 
14. when route information is not obtained as a result of 
retrieval in the switch engine 11 , the retrieval is made in 
the routing table 19 In the management unit 14, and 
when the route information is obtained as a result of re- 
trieval, the route information and the destination IP ad- 
dress used for the retrieval are correlated to each other 
and registered in the IP cache table 13a. With this fea- 
ture, when required route information is obtained in the 20 
stage of retrieval using the IP cache table 13a, a frame 
can completely be relayed without making the manage- 
ment unit 14 operate, so that a relaying operation can 
be executed at a higher speed, and the cost perform- 
ance of the entire apparatus can further be improved. ' 2S 

In the switch engine 11. when a frame including a 
routing protocol is received from each network, the rout- 
ing protocol is recognized from the received frame, and 
in the nr^nagement unit 14, the routing table 19 is com- 
piled (newly prepared, or changed) by the switch engine 30 
1 1 according to the recognized routing protocol. With 
this, the IF cache table 13a is used at first only for re- 
trieval of a route by the switch engine 11 with a work 
load to the processing unit being reduced as much as 
possible, so that a frame can transmissively be relayed 35 
without any delay, and for this reason the cost perform- 
ance for the entire apparatus can further be Improved. 

When relaying and transmitting a frame, a routing 
protocol spontaneously transmitted from other trans- 
mission equipment is recognized from the received 
frame, the received frame is fetched, new destination 
information is generated, and the generated destination 
information is spontaneously transmitted to the other 
transmission equipment. With this feature, information 
for routing in a system can easily be compiled relaying ^ 
a routing protocol between the transmission equipments 
1 and 10. 

To describe at the level of OSI. route selection is 
made according to an IP address at the layer 3. so that 
functions at the layer 3 (such as the IP multicast function so 
(Refer to Figs. 3A and 3B), IP layer band area control 
function, priority control for IP layer, and IP filtering) can 
be realized- Namely functions like those of a router 
based on the conventional technology can be realized 
without being restricted by the conventional type of ss 
transmitting technology based on OSI layers. 

Further as a frame is transmissively relayed by the 
transmission equipments 1.10. degradation associated 
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with frame rewriting does not occur (Refer to Figs. 4A 
and 4B above), functions like those of a switching hub 
which is the existing technology can be realized without 
being restricted by the conventional type of transmitting 
technotogy based on OSI layers. 

Also as a frame is transmissively relayed by the 
transmission equipments 1.10, system operation is in- 
sured without causing any trouble in connection with pe- 
ripheral existing devices, so that any of existing frames 
can be used according to the necessity, and it is not nec- 
essary to add £m identifier such as a tug, and for this 
reason a system with high feasibility can be provided. 

Also a frame is transmissively relayed by the trans- 
mission equipments 1. 10, so that a converting opera- 
tion between a cell and a frame like in a transmission 
equipment in which an ATM switch is applied is not re- 
quired, and for this reason the transmission equipments 
1, 10 can be realized with the manufacturing cost like 
that of a router or a switching hub based on the conven- 
tional technology. 

Description of Embodiment 1 above assumed a 
case of a transmission equipment which transmissively 
relays a routing protocol frame without rewriting it, but 
like in Embodiment 2 described below, also an ARP 
frame rr\ay transmissively be relayed without being re- 
written like in a case of a routing protocol frame. In Em- 
bodiment 2, detailed description is made also for a func- 
tion for automatically fetching a host route with an ARP 
frame and an updating function. It should be noted that 
description of configuration and functions in Embodi- 
ment 2 similar to those in Embodiment 1 is omitted here- 
in and description is made herein only for different por- 
tions. The same reference numerals are assigned to the 
same portions of Embodiment 2 as those in Embodi- 
ment 1. 

Next description is made for Embodiment 2 with ref- 
erence to Fig. 1 9A to 19C to Fig. 28. At first description 
is made for positioning of an ARP frame with reference 
to Figs. 1 9A to 1 9C. Fig. 1 9A is a view showing a header 
format of an ARP. Fig. 1 9B is a view showing an example 
of a format of an ARP request frame, and Fig. 1 9C is a 
view showing an example of a format of an ARP re- 
sponse frame. 

An ARP is a protocol for obtaining an MAC address 
(hardware address) from an IP address. To describe 
more detailedly, this ARP is used in the state where an 
address of a physical hardware interface can not be 
known even though an IP address of a target host ap- 
paratus is already known. Namely, this ARP is a protocol 
for knowing correspondence between an IP address 
and an MAC address by transmitting an ARP request 
frame to all host apparatuses making use of a broadcast 
function of a LAN and receiving an ARP response frame 
as a response thereto. 

The ARP header having the function as described 
above comprises, as shown in Fig. 19 A, a hardware 
type, a protocol type, a hardware address length, a pro- 
tocol address length, an operation, a transmitting MAC 
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address, a transmitting IP address, a receiving MAC ad- 
dress, and a receiving IP address. 

With the configuration as described above, the 
hardware type indicates a type ot network hardware. For 
instance, a hardware type of Ethernet is "1 The proto- 
col type indicates which protocol is requesting the cur- 
rent operation. For instance, a protocol type of IP is 
"0800* in the hexadecimal expression. The hardware 
address length indicates a length of a hardware address 
with an octet unit. For instance, in a case of an MAC 
address, the hardware length is "S*. The protocol ad- 
dress length indicates a length of a network layer with 
an octet unit. For instance, in a case of an IP address, 
the protocol address length is "AV 

The operation indicates whether a frame is an ARP 
request or an Af\P response. If the frame is an ARP re- 
quest, the operation is '1", and if the frame is an ARP 
response, the operation is "2". 

The transmission IP address, transmitting MAC ad- 
dress, and receiving IP address constitute an address 
section. In this address section, the transmitting MAC 
address indicates a hardware address of a transmitting 
network, while the transmitting IP address indicates an 
IP address of a transmitter. The receiving MAC address 
indicates a hardware address of a destination network 
being searched, while the receiving IP address indicates 
an IP address of a receiver. 

^ ARP request frame and an ARP response actu- 
ally casted have the configuration following the above- 
described ARP header format. Main sections of these 
frames are as shown in Fig. 19B and in Fig. 19C, re- 
spectively. Namely in the ARP request frame, as shown 
in Fig. 19B. a destination MAC address (broadcast), a 
transmitting MAC address. Ether type (ARP: '0806") are 
set in the MAC header, and an ARP type (request), a 
transmitting MAC address, a transmitting IP address, a 
destination MAC address (which becomes empty when 
requested), and a destination IP address (an address 
as a target) are set in the ARP header. 

Further in the ARP response frame, as shown in 
Fig. 1 9C. a destination MAC address (uni-cast). a trans- 
mitting MAC address, and an Ether type are set in the 
MAC header, and an ARP type (response) a transmitting 
MAC address (an address as a target), a transmitting IP 
address (an address as a target), a destination MAC ad- 
dress (a transmitting MAC address having been set in 
a request frame), and a destination IP address (a trans- 
mitting IP address set in the request frame) are set in 
the ARP header. 

An MAC address (hardware address) can be known 
in a host apparatus in a requesting side, namely in a 
transmission equipment by transacting an ARP request 
frame and an ARP response frame between transmis- 
sion equipments and also between a transmission 
equipment and a terminal. Also a transmitting IP ad- 
dress is included in the ARP frame described above. For 
this reason, when a terminal connected to a transmis- 
sion equipment transmits the ARP response/request 



frame, the transmitting IP address can be known from 
the ARP response/request frame in the transmission 
equipment. 

The ARP frame based on an ARP frame format may 
5 spontaneously be transmitted from a terminal side to a 
transmission equipment, and the transmission equip- 
ment can know a transmitting IP address of the terminal 
from the spontaneously transmitted ARP frame. In this 
case, a value not belonging to the ARP request nor to 
10 ARP response (such as "0". "3", or "4") may be set as 
an operation in the ARP header, and it is necessary to 
previously decide rules for the convention. 

For an ARP transfer function including this sponta- 
neous transmission, a transmissive frame transfer tune- 
rs tion according to Embodiment 1 descnlsed above is re- 
quired. With this transmissive frame transfer function, it 
becomes possible to automatically fetch and update a 
host route with an ARP frame. The functions for auto- 
matically fetch and update a host route with an ARP 
20 frame are defined therein as a function for learning a 
relation between a transmitting IP address stored in 
each frame and a received extemal port for all ARP re- 
quest frames and ARP response frames received from 
extemal ports (directly connected to the transmission 
25 equipment). 

With this learning function, a relation between IP ad- 
dresses of one or a plurality of terminals connected to 
a transmission equipment or those of terminals or the 
like connected via an Ether switch thereto and output 
30 ports is obtained. This relation is registered as data for 
a host route in the internal routing table 19B. It is as- 
sumed herein that the learning operation was executed 
to an ARP frame received from an internal port connect- 
ed via a communicating transmission equipment thsre- 
35 to. The reason is that data for the host route is reported 
via the internal RIP as route information. 

At first description is made for a basic principle in 
Embodiment 2 of the present invention. An object of this 
Embodiment 2 is to realize frame transmission in Em- 
40 bodiment 1 above also for an ARP frame. So the same 
reference numerals are assigned to portions of Embod- 
iment 2 common to those in Embodiment 1 and descrip- 
tion thereof is omitted herein. Also the same reference 
numerals are used in the related figures. 
45 Fig. 20 is a functional block-diagram functionally 
showing a transmission equipment according to Em- 
bodiment 2 of the present invention. The transmission 
equipment 20 shown in Fig. 20 comprises an ARP frame 
control section 9, in addition to the transfer path control 
so section 2. a protocol recognizing section 3. a route se- 
lecting section 4, a first route storing section 5, a second 
route storing section 6. a routing protocol control section 
7. and a transfer path control section 8 (more specifical- 
ly, the transfer path control sections 8-1, 8-2,... as 
55 shown in Fig. 20) each provided in the transmission 
equipment 1 according to Embodiment 1 . 

When a frame received via the transfer path control 
section 2 is recognized in the transmission equipment 
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20 shown in Fig. 20. actually also an ARP Is included as 
an object for recognition. This protocol recognizing sec- 
tion 3 transmits the next trame when the received frame 
is a routing protocol. Namely, it the routing protocol is 
an internal RIR the internal Rl P frame is sent to the rout- 
ing protocol control section 7, and if the routing protocol 
is an external RIP. the external RIP frame Is transmitted 
to both the routing protocol control section 7 and the 
transfer path control sections 8-1 ... Transmission of the 
external RIP frame to this transfer path control sections 
8-1 .... is executed to execute transmissive frame trans- 
fer. 

Also this protocol recognizing section 3 transmits, 
when a received frame is an ARP frame, the ARP frame 
to the ARP frame control section 9. It the received frame 
is ordinary data, this protocol recognizing section 3 
transmits the received frame to the route selecting sec- 
tion 4. It should be noted that, when the received frame 
is an RIP frame (routing protocol), routing information is 
included in the received frame. Further, if the received 
frame is an ARP frame, an ARP is included in the re- 
ceived frame. 

The routing protocol control section 7 checks a re- 
ceived frame (an intemal RIP or an external RIP ). ex- 
tracts routing information therefrom, and compiles (new- 
ly prepares, or changes) a correspondence between an 
IP layer of the second route storing section 6 and an 
output port according to the routing information as well 
as to a host route from the ARP frame control section 9. 
Further, this routing protocol control section 7 generates 
new destination information for an intemal RIP frame, 
and spontaneously sends the generated destination in- 
formation to other transmission equipments through the 
transfer path control sections 8-1 ... 

The ARP frame control section 9 has a host route 
storing section 9a. detects a host route by extracting a 
transmitting IP address or the like from the ARP frame 
sent from the protocol recognizing section 3. and regis- 
ters the host route in the host route storing section 9a. 
This ARP frame control section 9 supplies the host route 
registered in the host route storing section 9a to the rout- 
ing protocol control section 7. or transmissively trans- 
mits the received ARP frame to the transfer control sec- 
tions 8-1 ... The host route indicates herein a relation 
between IP addresses of one or a plurality of terminals 
connected to a transmission equipment or those con- 
nected via an Ethernet switch and output ports. 

Then description is made for operations yyrith refer- 
ence to the functional blocks shown in Fig. 20. Fig. 21 
is a view for explaining a flow of a frame in the network 
transmission system according to Embodiment 2 of the 
present invention. Herein description is made in corre- 
spondence to the IP frame shown in Fig. 2 according to 
Embodiment 1 . In Fig. 21 , the routers RTI and RT2 are 
connected to an Intemal port and a terminal is connect- 
ed to an external port in the transmission equipment 20 
for convenience of explanation. 

When the received ARP frame is an ARP not reg- 



istered yet. the transmission equipment 20 builds up a 
host route only for an external port, namely a terminal 
or terminals under direct control by the transmission 
equipment, but if the received ARP frame is transferred 
5 from an intemal port, namely another transmission 
equipment (for instance, the transmission equipment 
21), the transmission equipment transmissively trans- 
fers the received ARP frame as it is to the router RT2. 
What was described above would be better under- 
go stood by referring to Fig. 22. Fig. 22 is a view showing 
a principle of relaying a received frame in Embodiment 
2 of the present invention. In the transmission equip- 
ment 20 shown in Fig. 22. an external port is extracted 
according to a type of an ARP frame input port in the 
IS received frame, and in a case of external port, a host 
route is built up according to a relation between a trans- 
mitting IP address and the received external port, and 
on the other hand when the input port is not an external 
port, the received frame is transmitted as it is. Thus, also 
20 an ARP frame can transmissively be relayed at a higher 
speed. 

Then description is made for this Embodiment 2 of 
the present invention with reference to the hardware. 
Fig. 23 is a block diagram showing hardware of the 

2S transmission equipment 20 described above. The trans- 
mission equipment 20 shown in Fig. 23 has. like in Em- 
bodiment 1 above, the configuration in which, for in- 
stance, a memory 12, a processing unit 13, and a man- 
agement unit 1 4 are connected to the switch engine 1 1 . 

30 Also the following description assumes a case of appli- 
cation to Ethernet. 

The hardware configuration of Embodiment 2 is 
similar to that of Embodiment 1 described above. To de- 
scribe configuration relating to an ARP frame more spe- 

35 cifically, as shown in Fig. 23. in the management unit 
14. an aging timer 18a is incorporated in the CPU 18, 
and a host route registration table 21 equivalent to the 
hast route storing section 9a and separated from the 
routing table 1 9 is provided. 

40 This management unit 14 further has a function of 
the ARP frame control section 9. This management unit 
14 compiles (newly prepares, or changes) the routing 
table 19 and host route registration table 21 according 
to controls by the CPU 1 8 In response to a request from 

45 the PSP 17. and supplies routing information short in 
the IP cache table 13a in response to a request from the 
processing unit 13. It should be noted that the CPU 18 
provides controls tor deleting routing information which 
is deleted or changed according to updating of the rout- 
so ing table 1 9 as well as for compiling the host route reg- 
istration table 21. 

The aging timer 18a is a timer for counting down 
timer. This aging timer iSa monitors a timing for output- 
ting an ARP request frame to all external ports when a 

55 count value reaches a prespecified value in association 
with counting down, and is reset when a host route (a 
transmitting IP address, an output port, an aging timer 
value) already registered in the host route registration 
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table 21 is issued as an ARP response. 

Detailed description for the host route registration 
table 21 is nnade later, but an IP address as a transmit- 
ting IP address, an input port as a hardware address, 
and a counting-down value (aging timer value) in the ag- 
ing timer 18a are registered in the mutual correspond- 
ence in the host route registration table 21 . In this host 
route registration table 21 , the aging time value changes 
according to the count-down processing by the aging 
timer 18a. When this host route registration table 12 Is 
updated, also the internal routing table 19B is updated 
according to a result of updating. 

Next description is made for operations for automat- 
ically fetching and automatically updating a host route. 
Fig. 24 is a view for conceptually explaining an ARP 
transmitting/receiving function of a terminal in the net- 
work transmission system according to Embodiment 2 
of the present invention, Fig. 25 is a flow chart illustrating 
the ARP frame receiving function according to Embod- 
iment 2. Fig. 26 is a view for explaining a relation be- 
tween the host route registration table 21 and the inter- 
nal routing table 1 9B in the network transmission sys- 
tem. Fig. 27 is a view for conceptually explaining the 
ARP transmitting/receiving function of a transmission 
equipment in the network transmission system accord- 
ing to Embodiment 2. and Fig. 28 is a flow chart for ex- 
plaining the ARP frame transmitting function according 
to Embodiment 2. 

At first description is made for a case where an ARP 
request frame is transmitted from a terminal with refer- 
ence to Fig. 24 to Fig. 26. In the network transmission 
system shown in Fig. 24, the temiinal Tl-2 is connected 
to a terminal of the transmission equipment 20, and a 
transmission equipment 30 having the same configura- 
tion as that of this transmission equipment 20 and also 
having the same functions is connected to another ter- 
minal of the transmission equipment 20. Also connected 
to this transmission equipment 20 is a network having 
the same connective relation as that of the network 
transmission system as shown in Fig. 7, and as a rep- 
resentative thereof, a connecting state of a router RT in 
the side of subnet SNC is shown in the figure. It should 
be noted that a connecting state of the terminal TLC is 
shown as a representative thereof in the subnet SNC, 

Allocation of ports of transmission equipments 20. 
30 is set according to a relation similar to that of the 
transmission equipment 1 as well as of the transmission 
equipment 10 in Embodiment 1 described above. 
Namely, in the transmission equipment 20 functioning 
in place of the transmission equipment 1 (Refer to Fig. 
7). "W" is allocated to a port in the side of terminal TL2 
functioning in place of the router RT1 and 'X' to a port 
in the side of transmission equipment 30 functioning in 
place of the transmission equipment 10 respectively Al- 
so in the transmission equipment 30 functioning in place 
of the transmission equipment 10 (Refer to Fig. 7), "Y" 
is allocated to a port of the transmission equipment 20 
functioning in place of the transmission equipment 1, 



and "Z" to a port in the side of router RTC respectively. 

To described IP addresses of related devices in the 
transfer direction from the terminal TL2 to the terminal 
TLC, 'AS' is allocated to the terminal TL2, "A3' to the 

5 transmission equipment 20, ■A2' and "CI " to the router 
RTC. and •C2' to the terminal TLC respectively. Further 
to describe MAC addresses of the devices in the transfer 
direction from the tenminal TL2 to the terminal TLC. ■M7' 
is allocated to the terminal TL2, "1^4" and 'MS" to the 

10 router RTC and "M6' to the teiminal TLC respectively. 
It should be noted that the MAC address of 'MS" is al- 
located to the transmission equipment 20. 

In the system described above, when an ARP re- 
quest is transmitted from the terminal TL2 connected to 

IS the transmission equipment 20 to the router RTC, an 
ARP request frame comprising the following data is 
used. Namely, as a transmitting side is the terminal TL2, 
■M7" is stored as the transmitting MAC address in the 
ARP request frame (a header of the ARP). and also "A5' 

20 is stored as the transmitting IP address. Also as the re- 
ceiving side is the router RTC. "A2" is stored as the re- 
ceiving IP address, and "null" is stored as the receiving 
MAC address as an object for retrieval because the 
MAC address is unknown. 

25 Then an ARP response is retumed from the receiv- 
ing router RTC. In this case, an ARP response frame 
comprising the following data is used. Namely as the 
transmitting side is the router RTC, this time 'tsAA* is 
stored as the transmitting MAC address in the ARP re- 

30 sponse frame, and ■A2" is stored as the transmitting IP 
address. Thus, a transmitting MAC address as an object 
for retrieval is set. Also the receiving side is the terminal 
TL2, this time "AS" is stored as the receiving IP address, 
and "M7" is stored as the receiving MAC address as a 

35 destination for transmission of a response. 

The operations for sending and receiving an ARP 
request and an ARP response are spontaneously exe- 
cuted in the side of terminal TL2. In the transmission 
equipments 20 and 30. also for the ARP as described 

40 above, like in a case of the RIP described above, perfect 
transmission and electronic interception are executed. 
When an ARP request frame is transferred in response 
to an ARP request from the terminal TL2 to the router 
RTC, in the transmission equipment 20, perfect trans- 

45 mission of the received ARP request frame is executed, 
and in addition confirmation of the port 'W" indicating 
from which port the ARP request frame has been input- 
ted and electronic interception to a transmitting IP ad- 
dress "AS* identifying a transmitter from the ARP re- 

50 quest frame are executed. 

Next description is made for an actual processing 
flow with reference to Fig. 25 and Fig. 26. In the trans- 
mission equipment 20. when an ARP request frame is 
received, when the transmitting IP address "AS" is ex- 
ss tracted f rom the received ARP request frame (step S21 ). 
Then retrieval of the host route registration table 21 is 
executed by using the extracted transmitting IP address 
"AS" as a key (step S22). In this step, if the transmitting 



35 



EP 0 883 265 A2 



36 



IP address "AS' has not been registered in the host route 
registration table 21, the transmitting IP address "AS* 
can not be hit (step S23), and the processing shifts to 
step S31 . 

In step S31 , determination is made for a type (port 
type) of a port which received the received ARP request 
frame. Namely, determination is made as to whether the 
input port is an intemal port or an extemal port In this 
case, as shown in Fig, 24. as the terminal TL2 is directly 
connected to the extemal port "W of the transmission 
equipment 20, so that it is determined that the port type 
is an extemal port. If the terminal TL2 is indirectly con- 
nected thereto via other transmission equipment, it is 
determined that the input port is an intemal port- 
When it is determined in step S31 that the input port 
is an extemal port, the processing shifts to step S32. 
and an operation for leaming a relation between the 
transmitting IP address and the receiving external port 
is started. Namely, in step S32. as shown in Fig. 26, the 
transmitting IP address "AS" extracted in step S21 is cor- 
related to the input port 'W determined in step S31 and 
is registered in the host route registration table 21 . Fur- 
ther for instance 210 (set) is set as an aging timer value 
indicating a timer for learning. As described above, 
learning of the correspondence described above is 
started when count-down is started by the aging timer 
18a. 

As described above, one of the causes for a case 
where a transmitting IP address in the received ARP 
frame can not be hit and at the same time it is deter- 
mined that the input port is an extemal port is that an 
external port to an IP address at a transmitting terminal 
has been changed to the other extemal port in the same 
transmission equipment 20. For this reason, it is neces- 
sary to learn the host route. For that purpose, in the sub- 
sequent step S33, as shown in Fig. 26, new registration 
of the internal routing table 1 9B or change of the corre- 
sponding entry is executed in response to the new ex- 
temal port. 

In step S33. when the internal routing table 19B is 
updated, the contents of updating is reported to other 
transmission equipment, so that an intemal RIP includ- 
ing the updated contents is transmitted to other trans- 
mission equipment (step S34). 

When it is determined in step S31 that the input port 
is an external port, one of the causes is conceivable that 
the extemal port corresponding to the IP address at the 
transmitting terminal is connected to other transmission 
equipment (for instance, transmission equipment 30) . 
For this reason, administration of the route is assigned 
to the other transmission equipment, so that the opera- 
tions for automatically fetching and updating are not re- 
quired, thus the processing for receiving a frame being 
finished. 

When the transmitting IP address "AS* can be hit 
from the host route registration table 21 in step S23. the 
processing shifts to step S24. In step S24. determination 
is made as to whether the input port for the received 



ARP request frame matches the input port registered in 
correspondence to the transmitting IP address "AS" in 
the host route registration table 21 . 

When coincidence between the two input ports is 

5 confirmed in step S24. the processing shifts to step S25. 
and the aging timer 1 Ba is reset based on the recognition 
that the correspondence between the transmitting I P ad- 
dress and the input port has been learned. With this op- 
eration, the receiving process is finished. In this step 

10 S25. the aging timer 16a is reset to keep entries in the 
host route registration table 21 further present therein. 
Herein the resetting is defined as returning a count value 
by the aging timer 18a to the initial value of *210 (sec)*. 
On the other hand, if incoincidence between the in- 

75 put ports is confirmed in step 824. the processing shifts 
to step S26, and determination is made for a type of a 
port which received the received ARO request frame. 
Namely, determination is nnade as to whether the input 
port is an intemal port or an external port. As a cause 

20 for shift to step 826, one conceivable reason is move- 
ment of a transmitting IP address between an intemal 
port and an extemal port. 

When a port type indicates an external port (step 
826), movement of the transmitting IP address from oth- 

25 er extemal port to still another extemal port is confirmed. 
Then, an input port corresponding to the transmitting IP 
address registered in the host route registration table 21 
is changed to an input port for the received ARP frame, 
in other words, an extemal port (step 827). Then also 

30 in the internal routing table 19B, for the corresponding 
entry, a relation between the IP address and an input 
port is changed in association with change of the input 
port (step 828). Then the processing shifts to step 834, 
and an internal RIP including the contents changed in 

3S Step 28 is transmitted. 

When a port type indicates an intemal port (step 
826), movement of the transmitting IP address between 
an extemal port to an intemal port is confirmed. This 
movement indicates that control for administration of the 

40 terminal has been shifted to other transmission equip- 
ment. For this reason, an entry relating to the transmit- 
ting IP address is deleted from the host route registration 
table 21 (step 829). and further the similar entry is de- 
leted also from the intemal routing table 1 9B (step 830). 

45 Then the processing shifts to step 834, and the intemal 
RIP including the contents changed in step 830 is trans- 
mitted. 

In the flow of an ARP frame shown in Fig. 24, an 
ARP request is issued from the terminal TL2 to the rout- 
so er RTC. and an ARP response is sent from the router 
RTC to the temninal TL2, so that the transmission equip- 
ment 30 equivalent to the transmission equipment 20 
compiles an entry for the router RTC in the host route 
registration table (equivalent to the host route registra- 
rs tion table 21) as well as in the intemal routing table 
(equivalent to the internal routing table 19B). 

Also in this case, the receiving processing is exe- 
cuted according to the flow chart shown in Fig. 25 like 
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in the above-described relation between the transmis- 
sion equipment 20 and the terminal TL2. Namely, as the 
router RTC is connected to an external port "2" of the 
transmission equipment 30. the transmission equip- 
ment 30 completely transmits an ARP response frame, s 
and electrically intercepts the transmitting IP address 
"A2" in this ARP response frame. If the correspondence 
between this electronically intercepted transmitting IP 
address * A2" and the receiving external port has already 
been learned in the host route registratbn table, this re- io 
ceiving processing is finished, and if the correspond- 
ence has not been teamed, the operation for learning is 
started, or the host route registration table is updated, 
or an entry relating to the transmitting IP address is de- 
leted. At the same time, new registration or change of ^5 
an entry is parallelly executed also in the intemal routing 
table. 

In the case shown in Fig. 26. the host route regis- 
tration table in the transmission equipment 30 indicates 
a Case where correspondence between the transmitting 20 
IP address "A2" and the received external port "Z" has 
not been learned. In this case, the correspondence be- 
tween the transmitting IP address ■A2" and the received 
external port 'Z' is newly registered in the host route 
registration table, and further an aging timer value "210 2S 
(sec)" is set. With this, an operation for learning this en- 
try is started. Then the ARP frame is received by the 
transmission equipment 30. and if a result of electronic 
interception for this ARP frame indicates a correspond- 
ence between the transmitting IP address •A2'' already 30 
registered and the received external port "Z". the aging 
timer 18a is reset and the learning operation is again 
started. 

In the case shown in Fig. 24 above, when the ter- 
minal TL2 itself transmits an ARP request frame and re- ^ 
ceives an ARP response frame, the transmission equip- 
ments 20, 30 located on the route electronically inter- 
cepts the ARP request frame and ARP response frame 
respectively to newly register or update (including 
changing) an entry in the intemal routing table. -^o 

In the relaying network system according to Embod- 
iment 2, however, when an entry is newly added to the 
host route registration table 21. the aging timer 18a is 
started, and when an ARP request or an ARP response 
can not electronically be intercepted for the new entry ^ 
within a given period of time, the entry is deleted from 
the host route registration table 21 as well as from the 
intemal routing table 19B. 

Next description is made for a case where a trans- 
mission equipment itself issues an ARP request with ref- 
erence to Fig. 27 and Fig. 28. The processing for trans- 
mitting this ARP request frame is always executed. 

Fig. 27 shows an ARP request frame and an ARP 
response frame in a case where an ARP request is 
transmitted from the transmission equipment 20 to the 
terminal TL2 connected thereto. In the ARP request 
frame. "MS" is stored as a transmitting MAC address 
and "A3' as a transmitting IP address in the ARP request 



frame as a transmitting side is the transmission equip- 
ment 20. Also as the receiving side is the terminal TL2, 
"A5" is stored as a receiving IP address and "null' is 
stored as the receiving MAC address as an object for 
retrieval because the address is unknown. 

An ARP response frame comprising the following 
data is returned from the terminal TL2 which is a receiv- 
ing side. Namely, as the transmitting side is the terminal 
TL2. 'M7" is stored as a transmitting MAC address in 
the ARP response frame, and also "AS" is stored as a 
receiving IP address. As described above, the transmit- 
ting MAC address as an object for retrieval is set. Also 
as the receiving side is the transmission equipment 20 
this time, "A3' is stored as the receiving IP address, and 
"M8" is stored as the receiving MAC address which is a 
destination for response. 

The operations for transmitting an ARP request and 
receiving an ARP response described above are spon- 
taneously executed in the side of transmission equip- 
ment 20. The transmission equipment 20 confirms a port 
"W" indicating from which port the ARP response frame 
is inputted from the ARP response frame returned from 
the terminal TL2 in response to an ARP request sent 
from the transmission equipment and electrically inter- 
cepts the transmitting IP address "A5' identifying the 
transmitter from the ARP response frame, and also new- 
ly registers the ARP response frame in each table or 
changes an entry in each table. 

For this reason, the receiving processing shown in 
Fig. 25 above can be applied to an ARP response frame 
to an ARP request transmitted from the transmission 
equipment 20 or 30. The sequence is the same, so that 
description thereof is omitted herein. 

When transmitting this ARP request frame, in the 
transmission equipment 20. as shown in Fig. 28, at first 
one entry in the host route registration table 21 is read 
out (step S41). From this entry read out as described 
above, an aging timer value being counted down by the 
aging timer iBa is extracted. In other words, herein an 
entry being counted by the aging timer 18a is an object 
for processing. 

Then the aging timer value (indicated by AT in the 
figure) is determined (step S42). When the aging timer 
value (AT) reaches "0 (sec)", the processing shifts to 
step S46. and when the aging timer value has not 
reached "0 (sec)', the processing shifts to step S43. In 
step S43, further determination is made as to whether 
the aging timer value (AT) is, for instance, not more than 
10 seconds or not, and if the aging timer value is less 
than 10 seconds, an ARP request is forcefully issued in 
the step S44 and on. Namely, in step S44. an IP address 
for the entry read out in the step 41 is stored at the trans- 
mitting IP address for the ARP request frame, and then 
in step S45. the ARP request frame is broadcast to all 
external ports under direct control by the transmission 
equipment 20. 

In the receiving processing described above (Refer 
to step S32 in Fig, 25). immediately after count-down by 
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the aging timer 18a is started, the aging timer value is 
10 seconds or more (step S43), reception of the ARP 
frame sent by the temninal TL2 is waited in step S43. In 
other words, it is recognized that an ARP frame is being 
queued, and the processing returns to step S41. 

When the aging timer value is less than 1 0 seconds 
(step S43). the transmission equipment 20 does not wait 
for arrival of an ARP frame from the terminal TL2, and 
shifts to an operation for positively fetching an ARP 
frame from the terminal TL2. In this sense, a trigger for 
shifting the transmission equipment 20 from negative 
operation to a positive operation is defined that the re- 
maining against timer value Is 10 seconds. 

After an ARP request frame is broadcast as de- 
scribed above to all extemal ports, arrival of an ARP re- 
sponse frame from the terminal TL2 is waited for. While 
there is no ARP response from the terminal TL2. oper- 
ations in step S41 to S45 are repeated until the aging 
timer value is reset. Then when an ARP response is re- 
ceived from the terminal TL2 and contents of the ARP 
response frame is the same as the corresponding entry, 
the aging timer value is reset, so that entries in the host 
route registration table 21 as well as in the intemal rout- 
ing table 19B can be maintained (Refer to Fig. 25). 

If no ARP response is received from the TL^ within 
the period of time for count-down of the aging timer val- 
ue and the aging timer value reaches "0 (sec)", it is rec- 
ognized that the prespecified period of time is over, and 
an entry read out from the host route registration table 
21 is deleted from the table (step S46). and an entry 
having the same contents is deleted also from the inter- 
nal routing table 19B (step S47). 

As described above, when contents in the intemal 
routing table 19B is updated (or deleted), it is required 
to report the deletion or updating to other transmission 
equipment 30, so that in the subsequent step S48, con- 
tents changed in step S47 is sent with an intemal RIP 
to the transmission equipment 30. It should be noted 
that, when the similar entry is also registered in the IP 
cache table 13a, also the entry is deleted from the IP 
cache table 13a 

When this report is received, control is provided so 
that other transmission equipment will not execute rout- 
ing to the terminal, an entry of which has been deleted, 
for instance, for 90 seconds (30 seconds x 3 times). With 
this feature, it is insured that, a route can be switched 
even if a terminal is changed and become farther as 
compared to a previous one. In this case, by setting to 
time of inhibition of communications to at worst 210 sec 
(aging timer value) + 90 sec = 300 sec. it is possible to 
equalize the time for inhibition of communications to a 
default timer value in an MAC learning table in a bridge. 

Next description is made for a case where the sub- 
net SNB shown in Fig. 7 is connected to the transmis- 
sion equipment 20 in the relaying network system 
shown in Fig. 24. Fig. 29 is a view for conceptually ex- 
plaining a routing table compiling function of a transmis- 
sion equipment in the network transmission system ac- 



cording to Embodiment 2 of the present invention, and 
Fig. 30 is a view for explaining a flow of operations for 
compiling a routing table in Embodiment 2. 

In Fig. 29, the transmission equipment 20 has fur- 

s ther the router RT1 connected thereto, and is connected 
to the subnet SNB via the router RT1 . The router RT1 
is connected to a port "V" of the transmission equipment 
20. It is assumed herein that an IP address and an MAC 
address of the terminal TL1 of the router RTI as well of 

10 the subnet SNB are as shown in Fig. 7. 

The. routing table 19 comprises an extemal routing 
table 19A and an intemal routing table 196 each auto- 
nnatically compiled. However, as described above, in the 
intemal routing table 1 9B. similar operation for updating 

IS are executed in response to new registration or change 
of an entry in the host route registration table 21 . 

Herein, to make description with reference to the 
transmission equipment 20 (or to the transmission 
equipment 30) as an example, in the routing table 1 9, 

20 as shown in Fig. 30, the external routing table 1 9A and 
the intemal routing table 1 9B are correlated to each oth- 
er with an IF address of the closest peripheral router. 
When using this table, for instance, to transfer a frame 
from the transmission equipment 20 to the subnet SNB, 

2S if detection in the IP cache table 13a is impossible, at 
first route information is searched at first in the extemal 
routine table 19A, and as a result an IP address of the 
closest peripheral router in the side of subnet SNB is 
'Ar. 

30 As described above, when route information is ob- 
tained through retrieval in the extemal routing table 1 9A. 
then retrieval of route information in the intemal routing 
table 19B is executed. As a result, this time a frame 
transmission port No. "V (a port of the router RT1) is 

35 obtained from this IP address "A1 As described above, 
as a result, the frame transmission port No. "V" is ob- 
tained to the destination IP subnet B (subnet SNB). 

Similarly, when transmitting a frame from the trans- 
mission equipment 20 to the subnet SNC, if detection in 

40 the IP cache table 1 3a is impossible, at first route infor- 
mation is retrieved at first in the external routing table 
1 9A, and as a result an IP address of the closest periph- 
eral router in the subnet SNB is 'A2". 

As described above, route information is obtained 

4S as a result of retrieval in the extemal routing table 1 9A, 
then retrieval of route information in the internal routing 
table 19B is executed. As a result, this time a frame 
transmission port No. "X" (a port of the transmission 
equipment 30) is obtained from this IP address 'A2'. As 

so described above, as a result, the frame transmission 
port No. "X" is obtained to the destination IP subnet C 
(subnet SNC). 

As the terminal Tl-2 under direct control by the 
transmission equipment 20 is connected at the port "W", 

ss a destination IP address No. "A5' at the terminal TL2 
and the frame transmission port No. "W" are registered 
in correspondence to each other in the internal routing 
table 193. For this reason, as for the terminal TL2. the 
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destination IP address No. "AS" and the frame transmis- 
sion port No. "W are registered in correspondence to 
each other in the routing table 19. 

Table entries relating to this terminal TL2 and router 
RT1 are obtained, as described above, from the host 
route registration table 21 . Namely, in the host route reg- 
istration table 21, a table entry for the terminal TL2 is 
registered, as shown in Fig. 30, in the host route regis- 
tration table 21 with the IP address 'AS", input port "W, 
and aging timer value '210 (Sec)" in mutual correspond- 
ence to each other. Also a table entry for the router RT1 
is registered, as shown in Fig. 30. therein with the IP 
address •Al input port "V. and aging timer value "210 
(Sec)" in mutual correspondence to each other. Table 
compilation for this router RT1 is like the relation be- 
tween the transmission equipment 30 and router FITC. 
so that description thereof is omitted herein. 

Contents of entries for this terminal TL2 and router 
RT1 are reflected to table entries in the Internal routing 
table 19B, and the internal routing table 19B shown in 
Fig. 30, in other words the routing table 19 is compiled. 

It is necessary to report contents updated in this in- 
tend routing table 1 9B to other transmission equipment, 
namely the transmission equipment 30. In this step, by 
reporting the internal Ri P to the transmission equipment 
30. updated contents for the transmission equipment 20 
is reflected to an internal routing table of the transmis- 
sion equipment 30. This reflection is executed by regis- 
tering the destination IP address No. "A5' for the termi- 
nal TL2 and the destination IP address No. "Al " for the 
router RT1 in correspondence to the frame transmission 
port No, "Y" in the internal routing table as well as in the 
routing table of the transmission equipment 30. 

In contrast, the router RTC is connected, as de- 
scribed above, to the transmission equipment 30 with 
the port No. "Z". For this reason, a table entry for the 
router RTC is registered in the host route registration 
table of the transmission equipment 30, Contents of the 
table entry is correspondence among the IP address No. 
•A2", input port No. "ZVand aging timer value "210 (Sec) 

In the transmission equipment 30, correspondence 
between this IP address "A2" and input port "Z" is re- 
flected also the internal routing table as well as to the 
routing table to update each of the tables. Further the 
contents of updating is also reported by the internal RIP 
to other transmission equipment, namely to the trans- 
mission equipment 1 . 

As described above, also in the transmission equip- 
ment 20, it is necessary to update the internal routing 
table 198 and routing table 19 according to an internal 
RIP reported from other transmission equipment 20. 
The transmission equipment 30 adds a table entry in 
which the destination IP address ■A2" and frame trans- 
mission port "X" are correlated to each other newly to 
the internal routing table 19B according to the internal 
RIP reported from the transmission equipment 30. The 
added contents is also reflected lo the routing table 19. 



As described above, with this Embodiment 2 of the 
present invention, the following effects can be obtained 
in addition to those in Embodiment 1. Namely, after 
route information relating to a transmitting IP address of 

5 a frame including a received ARP is added, before a pre- 
specifted period of time is over, if a frame including an 
ARP is received from a peripheral device according to 
the route infonmation, the measurement is stopped, and 
measurement is started again after resetting, and the 

10 added contents is deleted when the prespecified period 
of time is over With this operation, a peripheral device 
not having been registered can newly be registered ac- 
cording to an ARP. so that automatic fetching and auto- 
matic updating of a host route according to an ARP 
frame can be realized. 

Also addition or deletion of a table entry (route in- 
formation) newly added is reported to other transmis- 
sion equipment each having the same function as that 
of the transmission equipment, so that the stored con- 

20 tents on communication paths sharing the contents can 
rapidly be unified. 

Further as an ARP request frame is broadcast to all 
external ports before a period of time measured by the 
aging timer 18a reaches a prespecified period of time, 

25 an ARP can positively be demanded to alt the external 
ports before a newly added table entry (route informa- 
tion) is deleted. With this feature, deletion of a table en- 
try (route information) which should be preserved can 
be prevented. 

30 In a case where a table entry (route information) re- 
lating to a transmitting IP address included in a received 
ARP frame has been registered in the host route regis- 
tration table 21 . contents of the entry is updated accord- 
ing to change in connective relation between a trans- 

35 mission equipment and a terminal (peripheral device) 
under direct control thereby is updated, and the updated 
contents is reported to other transmission equipment 
each having the same function as that of the transmis- 
sion equipment. For instance, when a peripheral device 

40 is put under direct control by other transmission equip- 
ment, it goes out of control by a previously-controlling 
transmission equipment, so that it is required to delete 
the route inforrmtion from the stored contents, or to 
change route information if a connecting position (port 

45 position) is changed in the transmission equipment 
With this feature, it becomes possible to realize auto- 
matic fetching and automatic updating of a host route 
with an ARP frame. 

The present invention was described above with 

so reference to Embodiments 1 and 2, but various modifi- 
cations can be made within a gist of the present inven- 
tion, and the modifications can not be excluded from a 
scope of the present invention. 

With the transmission equipment according to the 

55 present invention, when transmission of a frame includ- 
ing destination information is relayed between a plurality 
of networks, route information corresponding to desti- 
nation information included in a frame received from 
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each network from stored route information is selected, 
and the received frame is relayed an transmitted accord- 
ing to the route information, so that the frame is trans- 
missively relayed without the necessity to rewrite the en- 
tire frame and also a route can be confirmed only by 
checking the destination, and for this reason there is 
provided the advantage that it is possible to obtain a 
transmission equipment which can realize excellent 
cost performance of the entire apparatus without being 
restricted by the conventional type of transmitting tech- 
nology based on OSI layer. 

With the transmission equipment according to the 
present invention, when transmission of a frame based 
on a common frame format and including destination in- 
formation is relayed between a plurality of networks, 
control data transacted between transmission equip- 
ment and between a transmission equipment and a pe- 
ripheral device is recognized according to a frame re- 
ceived from 6ach peripheral device as welt as each net- 
vyork: correspondence between destination information 
and route information on each network is compiled and 
stored according to the control data; route information 
corresponding to destination information included in a 
frame received from each network is selected from the 
stored route information; and the received frame is re- 
layed and transmitted as it is according to the route in- 
formation, so that a frame can transmissively be relayed 
without being degraded and also information for routing 
can be fetched from the frame, and for this reason there 
is provided the advantage that it is possible to obtain a 
transmission equipment which can easily compile infor- 
mation for routing. 

With the transmission equipment according to the 
present invention, when transmission of a frame includ- 
ing a destination information is relayed between a plu- 
rality of networks, a routing protocol is recognized ac- 
cording to a frame received from each network; desti- 
nation information on each network is compiled and 
stored in correspondence to route information according 
to the routing protocol; route information corresponding 
to the destination information included in the frame re- 
ceived from each network and including destination in- 
formation is selected from the stored route information; 
and the received frame including destination information 
is relayed and transmitted as it is according to the route 
information, so that a frame can transmissively be re- 
layed without causing degradation and information for 
routing can be fetched from the frame, and for this rea- 
son there is provided the advantage that it is possible to 
obtain a transmissiori equipment which can easily com- 
pile information for routing. 

With the transmission equipment according to the 
present invention, when transmission of a frame based 
on a common frame format and also including destina- 
tion information is relayed between a plurality of net- 
works, a transmitting IP address of a peripheral device 
is recognized according to a frame received from the 
peripheral device; destination information on each net- 



work is compiled and stored in correspondence to route 
information according to the transmitting IP address; 
route information corresponding to the destination infor- 
mation included In a frame received from each network 

s is selected from the stored route informatbn; and the 
received frame is relayed and transmitted as it is accord- 
ing to the route information, so that a frame can trans- 
missively be relayed without causing degradation, and 
information for routing can be fetched from the frame, 

10 and for this reason there is provided the advantage that 
it is possible to obtain a transmission equipment which 
can easily compile information for routing. 

With the transmission equipment according to the 
present invention, after route information relating to a 

15 transmitting IP address of a frame including a received 
ARP is added, when a frame including the ARP is re- 
ceived from a peripheral device according to the route 
information before a specified period of time passes, the 
measurement of time is stopped, and the added con- 

20 tents is deleted when the specified period of time has 
passed, so that a peripheral device not having been reg- 
istered yet can be newly registered according to the 
ARP. and for this reason there is provided the advantage 
that it is possible to obtain a transmission equipment 

25 which can automatically fetch and update a host route 
with the ARP frame. 

With the transmission equipment according to the 
present invention, addition or deletion of newly added 
route information is reported also to other transmission 

30 equipment each having functions equivalent to those of 
the transmission equipment, and for this reason there is 
provided the advantage that it is possible to obtain a 
transmission equipment which can accurately and rap- 
idly unify stored contents on a shared communication 

35 route. 

With the transmission equipment according to the 
present invention, a request type of frame including an 
ARP is sent to one or a plurality of peripheral devices 
before a measured time reaches a specified period of 
40 time, so that a frame including the ARP can actively be 
requested to a peripheral device before newly added 
route information is deleted, and tor this reason there is 
provided the advantage that it is possible to obtain a 
transmission equipment which can prevent route infor- 
ms mation to be added from being deleted carelessly. 

With the transmission equipment according to the 
present invention, when route information relating to a 
transmitting IP address of a received frame including the 
ARP has already been stored, the stored contents is up- 
50 dated according to change in connection between the 
transmission equipment and a peripheral device, and 
the updated contents is reported to other transmission 
equipment equivalent to the transmission equipment, so 
that, if, for instance, a peripheral device is under direct 
55 control by the other transmission equipment, the periph- 
eral device is removed from objects for control by the 
transmission equipment, so that the route information 
may be deleted from the stored contents, or if a connect- 
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ing position (port position) is changed in the transmis- 
sion equipment, it is required only to change the route 
information, and for this reason there is provided the ad- 
vantage that it is possible to obtain a transmission equip- 
ment which can automatically fetch and update a host 
route with an ARP frame. 

With the transmission equipment according to the 
present invention, in the switch engine, when a frame 
including destination information is received from each 
network, route information corresponding to destination 
information included in af rame is retrieved from the first 
table in the processing unit, and when the route infor- 
mation is obtained, the received frame is relayed and 
transmitted as it is according to the route information; . 
and in the management unit, if route information is not 
obtained in retrieval by the switch engine, retrieval for 
the route infomnation is executed in the second table in 
the unit, and .when the route information is obtained as 
a result of the retrieval, the route information is correlat- 
ed to tiie destination information used in the retrieval 
and registered in the first table in the processing unit, 
so that, when required route information is obtained in 
the stage of retrieval using the first table, relay can be 
completed without causing the management unit to op- 
erate, and for this reason there is provided the advan- 
tage that it is possible to obtain a transmission equip- 
ment which can further improve cost performance of the 
entire apparatus. 

With the transmission equipment according to the 
present invention, in the switch engine, when a frame 
including a routing protocol is received from each net- 
work, the routing protocol is recognized from the re- 
ceived frame, and in the management unit, the second 
table is compiled by the switch engine according to the 
recognized routing protocol, so that the first table is used 
only for the first route retrieval by the switch engine with 
work toad to the processing unit reduced as much as 
possible, and transmissive relay of a frame is not de- 
layed, and for this reason there is provided the advan- 
tage that it is possible to obtain a transmission equip- 
ment which can further improve cost performance of the 
entire apparatus. 

With the transmission equipment according to the 
present invention, in the switch engine, when a frame 
including the ARP is received from a peripheral device 
connected to a transmission equipment, a transmitting 
IP address of the peripheral device is recognized from 
the received frame, and in the rranagement unit, the 
second table is compiled according to the transmitting 
IP address recognized by the switch engine, so that the 
first table is used only for the first route retrieval by the 
switch engine with a work load to the processing unit 
reduced as much as possible, and transmissive relay of 
a frame is not delayed, and for this reason there is pro- 
vided the advantage that it is possible to obtain a trans- 
mission equipment which can further improve cost per- 
formance of the entire apparatus. 

With the network transmission system according to 



the present invention, when transmission of a frame in- 
cluding destination information is relayed between a plu- 
rality of networks, in one or a plurality of transmission 
equipments with a plurality of networks connected 
s thereto, route information corresponding to destination 
information included in a frame received from each net- 
work and of a partner for frame transmission on the net- 
work indirectly connected to the transmission equip- 
ment is selected from the stored route informatton. and 
10 the received frame is relayed and transmitted according 
to the route information, so that a frame passing through 
a transmission equipment is transmissively relayed 
without the entire frame being rewritten, and also a route 
can be confirmed only by checking the destination, and 
IS for this reason there is provided the advantage that it is 
possible to obtain a network transmission system which 
can realize excellent cost performance of the entire sys- 
tem without being restricted by the conventional type of 
transmitting technology based on OSI layer. 
20 With the network transmission system according to 
the present invention, when transmission of a frame 
based on a common frame format and including desti- 
nation information is relayed between a plurality of net- 
works, in the transmission equipment, a routing protocol 
2S is recognized according to a frame received from each 
network, destination information on each network is 
compiled and stored in correspondence to route infor- 
mation according to the routing protocol, route informa- 
tion corresponding to the destination information includ- 
30 ed in the frame received from each network and includ- 
ing destination information is selected from the stored 
route information, and the received frame including des- 
tination information is relayed and transmitted as it is 
according to the route information, so that a frame can 
35 transmissively be relayed without being degraded and 
also information for routing can be fetched from the 
frame, and for this reason, there is provided the advan- 
tage that it is possible to obtain a network transmission 
system in which a transmission equipment can easily 
<o compile information for routing in the system. 

With the network transmission system according to 
the present invention, when relaying and transmitting a 
frame, if a routing protocol spontaneously sent from oth- 
er transmission equipment is recognized from the re- 
4S ceived frame, the received frame is fetched, new desti- 
nation infomnation is generated, and the generated des- 
tination information is spontaneously sent to the other 
transmission equipment, and forthis reason there is pro- 
vided the advantage that it is possible to obtain a net- 
so work transmission system in which information for rout- 
ing in the system can easily be compiled relaying a rout- 
ing protocol between transmission equipments. 

With the network transmission system according to 
the present invention, when a frame based on a com- 
ss mon frame fornnat and including destination information 
is relayed between a plurality of networks, in the trans- 
mission equipment, a transmitting IP address of a pe- 
ripheral device is recognized according to a frame re- 
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ceived from a connected peripheral device, destination 
information on eacli network Is connpiled and stored in 
route information according to the transmitting IP ad- 
dress, and route information corresponding to destina- 
tion information in the frame received from each network s 
is selected from the stored route information, and the 
received data is relayed as it is according to the route 
information, so that a frame can transmissively be re- 
layed without being degraded and infomnation for rout- 
ing can be fetched from the frame, and for this reason 
there is provided the advantage that it is possible to ob- 
tain a network transmission system in which information 
for routing in the system can easily be compiled in the 
transmission equipment. 

With the transmitting method according to the '5 
present invention, when a frame including destination 
information is received from each network, route infor- 
mation corresponding to destination information in the 
frame is retridved from the first table, and when the route 
information is obtained, the received frame is relayed 20 
and transmitted as it is from the route infornnation, and 
on the other hand, when the route information is not ob- 
tained, the retrieval is executed in the second table, and 
when the route information is obtained as a result of this 
retrieval, the route information is registered in corre- 25 
spondence to the destination information used for re- 
trieval in the first table, so that, when required route in- 
formation is obtained in a stage of retrieval using the 
first table, the relaying operation can be finished in the 
stage, and with this feature the relaying operation is ex- 30 
ecuted at a high speed, and for this reason there is pro- 
vided the advantage that it is possible to obtain a trans- 
mitting method in which a transmission equipment can 
execute relay as a backbone without being restricted by 
the conventional type of transmitting technology based 55 
on OSl layer so that excellent cost performance of the 
entire apparatus can be realized. 

This application is based on Japanese patent appli- 
cations No. HEI 9-143842 and No. HE1 10-005718 filed 
in the Japanese Patent Office on June 2, 1997 and 40 
Januaryl4, 1998, respectively, the entire contents of 
which are hereby incorporated by reference. 

Although the invention has been described with re- 
spect to a specific embodiment for a complete and clear 
disclosure, the appended claims are not to be thus lim- ^ 
ited but are to be construed as embodying all modifica- 
tions and alternative constructions that may occur to one 
skilled in the art which fairly fall within the basic teaching 
herein set forth. 



Claims 

1. A transmission equipment with a plurality of net- 
works connected thereto for executing communica- ss 
tions using a frame including destination informa- 
tion for relaying frame transmission between said 
plurality of networks comprising: 



a route storing unit for storing therein route in- 
formation in correspondence to destination in- 
fomnation for a receiver for frame transmission 
on said networks connected to said transmis- 
sion equipment; 

a route selecting unit for selecting, when receiv- 
ing a frame from each of said network, route 
information corresponding to destination infor- 
mation included in said received frame from 
route infonmation stored in said route storing 
unit; and 

a relaying transmitter for relaying and transmit- 
ting said received frame according to the route 
informatbn selected by said route selecting 
unit. 

2. A transmission equipment with one or a plurality of 
peripheral devices and a plurality of networks each 
for executing communications using a frame includ- 
ing destination information connected thereto for re- 
laying frame transmission between said plurality of 
networks including said one or a plurality of periph- 
eral devices, said transmission equipment compris- 
ing: 

a route storing unit for storing therein route in- 
formation in correspondence to destination in- 
formation on each of said networks; 
a compiling unit for recognizing, when a frame 
including control data transacted between 
transmission equipment and between a trans- 
mission equipment and a peripheral device is 
received from said one or said plurality of pe- 
ripheral devices as well as from said plurality of 
networks, the control data from said received 
frame and compiling contents to be stored in 
said route storing unit according to said recog- 
nized control data; 

a route selecting unit for selecting route infor- 
mation con-esponding to the route infonmation 
included in said received frame including des- 
tination information from the route information 
stored in said route storing unit; and 
a relaying transmitter for relaying and transmit- 
ting said received frame including destination 
information as it is according to the route infor- 
mation selected by said route selecting unit. 

3. A transmission equipment with a plurality of net- 
works connected thereto for executing communtea- 
tions using a frame including destination informa- 
tion for relaying frame transmission between said 
plurality of networks comprising: 

a route storing unit for storing therein route in- 
formation in correspondence to destination in- 
formation on each of said networks: 
a compiling unit for recognizing, when a frame 
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including a routing protocol is received from 
each of said network, the routing protocol from 
said received frame and compiling contents to 
be stored in said route storing unit according to 
said recognized routing protocol; 
a route selecting unit for selecting route infor- 
mation corresponding to destination informa- 
tion included in said received frame including 
destination information from the route informa- 
tion stored in said route storing unit; and 
a relaying transmitter for relaying and transmit- 
ting said received frame including destination 
information according to said route infonnation 
selected by the route selecting unit. 

A transmission equipment with one or a plurality of 
peripheral devices and a plurality of networks each 
for executing communications using a frame includ- 
ing destination information connected thereto for re- 
laying frame transmission between the plurality of 
networks including said one or said plurality of pe- 
ripheral devices, said transmission equipment com- 
prising: 

a route storing unit for storing therein route in- 
formation in correspondence to destination in- 
formation on each of said networks: 
a compiling unit for recognizing, when a frame 
including ARP is received from said peripheral 
device, an transmitting IP address of a periph- 
eral device from said received frame and com- 
piling contents to be stored in said route storing 
unit according to said recognized transmitting 
IP address for the peripheral device; 
a route selecting unit for selecting route infor- 
mation corresponding to the destination infor- 
mation included in said received frame includ- 
ing destination information from the route infor- 
mation stored in said route storing unit; and 
a relaying treuismrtter for relaying and transmit- 
ting said received frame including destination 
information according to the route information 
selected by said route selecting unit. 

A transmission equipment according to claim 4; 
wherein said compiling unit comprises: 

an adding unit for adding, when route informa- 
tion relating to said recognized transmitting IP 
address is not stored in said route storing unit, 
said route information to said route storing unit; 
a measuring unit for measuring passage of a 
certain period of time in response to an adding 
operation of said adding unit; and 
an adding/deleting unit for stopping, when a 
frame including an ARP is received from said 
peripheral device according to said route infor- 
mation before said certain period of time meas- 



ured by said measuring unit has passed, meas- 
urement by said measuring unit, and also for 
deleting, when it is measured by said measur- 
ing unit that said certain period of time has 
5 passed, contents added by the adding unit from 

said route storing unit. 

6. A transmission equipment according to claim 5; 
wherein one or a plurality of other transmission 

10 equipment each equivalent to the transmission 
equipment are included in said plurality of networks, 
and the compiling unit reports a result of addition by 
said adding unit and contents deleted by said add- 
ing/deleting unit to said other transmission equip- 

IS ment or apparatuses. 

7. A transmission equipment according to claim 5; 
wherein said compiling unit sends a request type of 
frame including an ARP to said one or said plurality 

20 of peripheral devices before a time measured by the 
measuring unit reaches said certain period of time. 

8. A transmission equipment according to claim 4; 
wherein one or a plurality of other transmission 

25 equipment each equivalent to the transmission 
equipment are included in said plurality of networks, 
and said compiling unit updates, when route infor- 
mation relating to said recognized transmitting IP 
address is stored in said route storing unit, contents 

30 stored in said route storing unit according to a 
change of connection between the transmission 
equipment and said peripheral device based on 
said route information, and also reporting contents 
of updating to said other transmission equipment or 

35 apparatuses. 

9. A transmission equipment with executing commu- 
nicattons using a frame including destination infor- 
mation for relaying frame transmission between 

40 said plurality of networks comprising: 

a switch engine for controlling a destination of 
said frame; 

a processing unit having a first table storing 
45 therein destination information on each of said 

networks in correspondence to a route informa- 
tion for a destination indicated by said destina- 
tion information for receiving destination infor- 
mation from said switch engine by using said 
so first table and also supplying route information 

corresponding to said destination information 
to said switch engine; and 
a management unit having a second table stor- 
ing therein destination information on each of 
55 said networks in correspondence to a route for 

a destination indicated by said destination in- 
formation: wherein said switch engine compris- 
es: 
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an extracting unit for extracting destination in- 
formation from said received frame when said 
frame is received from said networks; 
a first retrieving unit for retrieving route informa- 
tion corresponding to destination information s 
extracted by said extracting unit from the route 
inforrrtation stored in said first table; and 
a relaying transmitter for relaying and transmit- 
ting, when route information is obtained by said 
first retrieving unit, said received frame as it is io 
according said route information; wherein said 
management unit comprises: 
a second retrieving unit for retrieving, when 
route information is not obtained from said first 
retrieving unit, route information con-esponding is 
to the destination information extracted by said 
extracting unit from the route information stored 
in said second table in response to a request 
from said processing unit; and 
a registering unit for registering, when route in- 20 
formation is obtained by said second retrieving 
unit, the route information in correspondence 
to the destination information extracted by said 
extracting unit. 

25 

10. A transmission equipment according to claim 9; 
wherein said switch engine comprises a recogniz- 
ing unit for recognizing, when the frame including a 
routing protocol is received from the networks, the 
routing protocol from the received frame; and said 30 
management unit comprises a compiling unit for 
compiling said second table according to the routing 
protocol recognized by said switch engine. 

11. A transmission equipment according to claim 9; 55 
wherein said transmission equipment has one or a 
plurality of peripheral devices connected thereto, 
said switch engine comprises a recognizing unit for 
recognizing, when said frame including an ARP is 
received from said peripheral device, a transmitting 40 
IP address for said peripheral device from said re- 
ceived frame, and said management unit comprises 
a compiling unit for compiling said second table ac- 
cording to the recognized transmitting IP address 
for peripheral device by said switch engine. 

12. A network transmission system comprising: 

a plurality of networks each for executing com- 
munications using a frame including destina- so 
tion information, 

one or a plurality of transmission equipments 
with said plurality of networks connected there- 
to for relaying frame transmission between said 
plurality of networks; wherein said transmission ss 
equipment comprises: 

a route storing unit for storing therein route in- 
formation in correspondence to destination in- 




265 A2 52 

formation for a receiver of frame transmission 
on said network connected to said transmission 
equipment; 

a route selecting unit for selecting, when said 
frame is received from said networks, route in- 
formation corresponding to the destination in- 
formation included in said received frame from 
the route information stored in said route infor- 
mation storing unit; and 
a relaying transmitter for relaying and transmit- 
ting said received frame according to the route 
information selected by said route selecting 
unit. 

13. A network transmission system according to claim 
12; wherein said table compiling unit compiles, 
when the routing protocol recognized from said re- 
ceived frame is a routing protocol spontaneously 
sent from other transmission equipment to said net- 
works, contents to be stored in said route storing 
unit according to said routing protocol included in 
said received frame. 

14. A relaying network system comprising: 

a plurality of networks each for executing com- 
munications using a frame including destina- 
tion information; and 

one or a plurality of transmission equipment 
with a plurality of networks connected thereto 
each for relaying frame transmission between 
said plurality of networks; wherein said trans- 
mission equipment comprises: 
a route storing unit for storing therein route in- 
formation in correspondence to destination in- 
formation on said networks; 
a table compiling unit for recognizing, when 
said frame including a roitting protocol is re- 
ceived from said networks, the routing protocol 
from said received frame and compiling con- 
tents to be stored in said route storing unit ac- 
cording to said recognized routing protocol; 
a route selecting unit for selecting route infor- 
mation corresponding to the destination infor- 
mation included in said received frame includ- 
ing destination information from the route infor- 
mation stored in said route storing unit; and 
a relaying transmitter for relaying and transmit- 
ting said received frame Including destination 
information as it is according to the route infor- 
mation selected by said route selecting unit 
within said plurality of networks. 

15. A network transmission system according to claim 
14; wherein said table compiling unit compiles, 
when the routing protocol recognized from said re- 
ceived frame is a routing protocol spontaneously 
sent from other transmission equipment to said net- 
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works, contents to be stored in said route storing 
unit according to said routing protocol included in 
said received frame. 

1 6. A network transmission system comprising: s 

a plurality of networks each for executing com- 
munications using a frame including destina- 
tion information; and 

one or a plurality of transmission equipments io 
with one or a plurality of peripheral devices and 
said plurality of networks connected thereto 
each for relaying frame transmission between 
said plurality of networks including said one or 
said plurality of peripheral devices; wherein *5 
said transmission equipment comprises: 
a route storing unit for storing therein route in- 
formation in correspondence to destination in- 
formation on said networks; 
a table compiling unit for recognizing, when 20 
said frame including an ARP is received from 
said peripheral device, a transmitting IP ad- 
dress for said peripheral device from said re- 
ceived frame, and compiling contents to be 
stored in said route storing unit according to the 2S 
transmitting IP address of said recognized pe- 
ripheral device: 

a route selecting unit for selecting route infor- 
mation corresponding to the destination infor- 
mation included in said received frame includ- 30 
ing destination information from the route infor- 
mation stored in said route storing unit; and 
a relaying transmitter for relaying and transmit- 
ting said received frame including destination 
information according to the route information 35 
selected by said route selecting unit within said 
plurality of networks. 

17. A transmitting method for connecting a plurality of 
networks each for executing communications using 
a frame including destination information and relay- 
ing frame transmission between said plurality of 
networks comprising: 

a first step for extracting, when said frame is ^ 
received from sakl networks, destination infor- 
mation from said received frame; 
a second step of retrieving, by using the first 
table in which destination information on said 
networks is stored in correspondence to route so 
information indicating a route for the destina- 
tion indicated by the destination information, 
route information corresponding to the destina- 
tion information extracted in said first step from 
the route information stored in said first table: 55 
a third step of relaying and transmitting, when 
route information is obtained in said second 
step, said received frame as it is according to 



the route information; 

a fourth step of retrieving, by using the second 
table provided separately from said first table 
in which the destination information on said net- 
works is stored in correspondence to the route 
Information indicating a route for the destina- 
tion indicated by the destination information, 
when route information is not obtained in said 
second step, route infonmation corresponding 
to the destination information extracted in said 
first step from the route information stored in 
sakl second table; and 

a fifth data of registering, when route informa- 
tion is obtained in said fourth step, the route in- 
formation in said first table in correspondence 
to the destination information extracted in said 
first step. 
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